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INOACHUTEJIbBHAS 3AIINCKA

Pa6ouas nporpamma rno y4e6GHoMy npeameTy «du3nKa» CoCTaBNeHa B COOTBETCTBUN:

1. depepanibHbIM 3aKOHOM 0T 29.12.2012 Ne 273 — ®3 «O6 06pa3oBaHMK B Poccuiickoin
depepaymm»,
2. Mprkazom MuHMUCTepCcTBa 06pa30BaHNA 1 Hayku Poccuiickoin degepauymmn ot 17 mas

2012 1. No 413 «O6 yTBepXAeHUM (efepasibHOro rocyfapCTBEHHOro 06pa3oBaTe/lbHOro
CTaHJapTa cpefHero o6Luero obpasoBaHusA», C U3MEHEHUAMMU U LOMONHEHNAMU OT: 29 fekabps
2014 r., 31 pgekabpsa 2015 r., 29 utoHa 2017 r., 24 ceHTa6ps, 11 gekabps 2020 r., 12 aBrycta
2022r.

3. Mpvka3 MuHucTepcTBa NpoceeleHns Pocecuiickoi depepaummn oT 18.05.2023 Ne 371
"O6 yTBepXKAeHWM  (bedepasibHOM  06pas3oBaTeNbHOM  MporpaMmbl  CpeAHero  o6Liero
obpasoBaHus".

4. PefepaibHOM paboyein nporpammoint «®Pusmnka» (6a3osbli ypoBeHb) ana 10-11 knaccos

06pasoBate/ibHbIX opraHunsaymin, Mockea 2023r.

Mporpamma Mo (u3nke 6a30BOr0 YPOBHA Ha YPOBHe CpefHero obuiero obpas3oBaHus
paspaboTaHa Ha OCHOBE [MOJIOKEHNA W TpebOBaHMI K pe3y/nbTaTaM OCBOEHWUS OCHOBHOWA
obpasoBaTe/ibHOM nporpaMMmbl, npeAcTaBneHHbIX B ®IrOC COO, a Takke C Y4YETOM
(befepanbHOM paboyeli nporpaMMbl BOCMMTAHUA W KOHLUENUWMM npenojasaHns yy4ebHOro
npegveta «®Pusmka» B  00pasoBaTeNlbHbIX —OpraHu3auusax Poccuiickoin  degepauuu,
peann3yroLLMX OCHOBHbIe 06pa3oBaTe/ibHble NPOrpaMmbl.

CofepxxaHne mnporpaMMbl MO (PU3MKe HanpaB/feHO Ha (hOpMMPOBaHWE eCTeCTBEHHO-
Hay4YHOI KapTuHbI Mupa obyyvatowmxca 10-11 knaccoB npu 06y4veHUn nx usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AeATeIbHOCTHOrO noaxoza. MporpaMma rno r3Mke COOTBETCTBYET
Tpeb6oBaHmsiM PIOC COO K nnaHUpyembiM IMYHOCTHBLIM, NPEAMETHLIM U MeTanpeaMeTHbIM
pesynbTaTtaM 06yYeHUs, a TaKkkKe Y4MTblBaeT HeOOXOAMMOCTb peannsaumn MeXnpesmeTHbIX
cBA3el (PU3MKU C EeCTECTBEHHO-Hay4HbIMU Y4ebHbIMK MpeamMeTamu. B Hell onpegenstoTcs
OCHOBHbIE LieIn M3y4YeHnUs (PU3MKM Ha YPOBHE CpeaHero o6bLuero obpasoBaHus, NyiaHWpyeMble
pe3ynbTaTbl OCBOEHMUS Kypca (U3MKW: JIMYHOCTHbIE, MeTarnpeaMeTHble, MpefMeTHble (Ha
6a30BOM YpOBHe).

MporpaMma no (hn3nKe BK/IKOYaeT:

e MJIaHMpyeMble pe3y/nbTaTbl OCBOEHUS Kypca (Mn3NKM Ha 6a30BOM YPOBHE, B TOM YuMC/ie

npegMeTHbIe pesy/ibTaThl M0 rogam 00y4yeHus;

e coepXXaHue y4yebHoro npeameTa «dusnka» no rogam 0oy4veHus.

Pun3mKa Kak Hayka 0 Hanbosnee 06LLMX 3aKOHAX MPMPO/bI, BLICTYMNas B KayecTse y4ebHOro
npeamMeTa B LUKOME, BHOCUT CYLLECTBEHHbIN BK/AL B CUCTEMY 3HaHMA 06 OKpYXKatoLleM Mupe.
LLIKOMbHBIN  KypC (DM3MKM — CMCTEMOOOPA3YHOWMNA A1 eCTECTBEHHO-HAy4YHbIX Y4YebHbIX
npegMeToB, NOCKO/bKY (DM3MYECKUe 3aKOHbI JIEXXAT B OCHOBE MPOLLECCOB U ABMIEHUI, U3Yy4aeMbIX
XUMUeR, 6ronorveit, GU3NYECKoOn reorpagmein 1 acTpoHoMueld. Vcnonb3oBaHWe U akTUBHOE
NpYMeHeHVEe (PU3MYECKUX 3HAHWIA  OnpefenseT XapakTep W pa3BuUTME Pa3HOOOpasHbIX
TEXHONOIMMI B C(epe 3HEPreTUKM, TPAHCNOPTa, OCBOEHMS KOCMOCA, MOJlyYEHUS| HOBbIX
mMaTepuanoB € 3afjaHHbIMU CBOMNCTBaMU U ApYyrux. M13ydeHne Qu3snky BHOCUT OCHOBHOW BKNaf B
(hopMUpOBaHVEe eCTECTBEHHO-HAYYHON KapTUHbLI MUpa 00yyatoLLmXcs, B (hOPMUPOBaHUE YMEHWIA
NPUMEHATb HAayYHbIN METOA NO3HAHWS NPW BbINOMHEHUN UMUN YYeOHbIX CCNeA0BaHWA.



B oCHOBY Kypca (p13nKmn Ans YPOBHA CpeaHero obLiero o6pa3oBaHUa NONOXEH pAaL Uaen,
KOTOpble MOXHO paccMaTpmBaTh Kak MPUHLMMbI ero NOCTPOEHMS.

Hoes yenrocmnocmu. B COOTBETCTBMU C Hel KypC ABNAETCA IOMMYECKM 3aBEPLUEHHBIM, OH
COZEPXXUT MaTepuan 13 BCeX pasfesnoB (PU3MKKU, BK/OYAET Kak BOMPOChI KMacCUYeCKOn, Tak U
COBPEMEHHOW (hU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBUN C Hell MaTepuan Kypca (p13nKn 06beuHEH BOKPYT
(hn3nyeckux Teopuii. BefywMm B Kypce ABnseTcA (OPMUpOBaHWE MpPeAcTaBNeHuin o
CTPYKTYPHBIX YPOBHAX MaTepuu, BELLECTBE 1 NoJe.

Hoes eymanumapuzayuu. EE peannsauns npegnonaraet MCrosib3oBaHWe ryMaHUTapHOro
noTeHLMana PU3NYECKOn HayKun, OCMbICTIEHWNE CBA3N Pa3BUTUA (IN3UKK C pa3BUTHEM OOLLECTBa,
a TaKXXe C MMPOBO33PEHYECKMMN, HPABCTBEHHbLIMU U 3KO/IOMMYECKMMU npobnemamu.

Hoes npuknaonoti nanpasnennocmu. Kypc pusnky npegnonaraet 3HaKOMCTBO C LLUIMPOKUM
KPYrom TEXHUYECKMX W TEXHOMOMMYECKNX MPUIOKEHNIA N3YUYEHHBIX TEOPUIA N 3aKOHOB.

Hoes skonocuzayuu Peann3yetcs MOCPEACTBOM BBEAEHUS 3/1EMEHTOB COLepXKaHus,
MOCBALLUEHHbLIX 3KOMOrMYecKUM npobsieMaM COBPEMEHHOCTW, KOTOpble CBA3aHbl C PasBUTUEM
TEXHUKWN 1 TEXHOJIOTUIA, & TakxKe 06CyXaeHNa NpobieM pauoHasIbHOrO NPUPOLON0/b30BaHNSA U
3K0N0rnyecKom 6e30MacHoCTU.

CTep)XXHeBbIMW 3/1eMeHTaMN Kypca (U3MKM Ha YPOBHE CpefHero obuiero obpasoBaHus
ABNAOTCA (un3nyeckue Teopun (opmmpoBaHMe MNPeLCTaB/EHUn O CTPYKTYpe MOCTPOEHUs
(PM3MYeCKON Teopuun, ponn (yHAAMEHTA/IbHbIX 3aKOHOB W MPUHLMMNOB B COBPEMEHHbIX
NPeLCcTaB/eHNaX 0 NPUPOLE, rpaHULax NPUMEHUMOCTU TEOpWiA, 41 ONUCaHUA eCcTeCTBEHHO-
HaYUYHbIX SB/IEHWI M MPOLLECCOB).

CUCTEMHO-LieATeNIbHOCTHBIV MOAX0[, B Kypce (PU3NKN peann3yeTca npexzie BCero 3a CYéT
OpraHu3auMmn 3KCnepuMeHTaIbHON LeATeNlbHOCTU 0bydatowmxcs. a4 6a30BOro ypoBHS Kypca
(PM3MKN — 3TO UCMOJb30BaHNE CUCTEMbI (PPOHTA/IbHBIX KPAaTKOBPEMEHHBIX 3KCMEPUMEHTOB W
NnabopaTopHbIX paboT, KOTopble B MporpaMMe Mo ¢m3mke 06beAnHEeHbl B O6LLMIA CMNCOK
YUYEHMYECKMX MPaKTUYeCKMX paboT. BblgeneHne B yKasaHHOM MepeyHe 1abopaTopHbIX paborT,
MPOBOAUMBIX [A/11 KOHTPONS U OLEHKW, OCYLLECTB/ISETCA Yy4yacTHMKamMuM 06pa3oBaTe/ibHoro
npouecca Ucxoas U3 0Co6eHHOCTeN NNaHNPOBaHNSA N OCHaLLeHWst KabuHeTa usnku. Mpn aTom
obecreymBaeTcs OBMafeHVe 00YyYaloLLMMUCA YMEHUAMU MPOBOAUTL KOCBEHHbIE WM3MEpeHUs,
NCCNefoBaHNS 3aBUCUMOCTEN (DU3NYECKMX BEIMYMH W MOCTAHOBKY OMbITOB MO MPOBEPKE
NPes/I0KEHHbIX TUMOTES.

BonbLuoe BHUMaHWeE yaenseTca pelleHnto pacyéTHbIX M KayeCTBEeHHbIX 3agad. [pu 3aTom
[/ pacUETHbIX 3aa4 NPUOPUTETOM ABNAKOTCA 3aaum C IBHO 3afaHHON (M31YECKON MOLENbIO,
MO3BONAIOLLME TMPUMEHATL U3YYeHHble 3aKOHbl M 3aKOHOMEPHOCTM KaK W3 OfHOro paspena
Kypca, Tak ¥ UHTErpupys 3HaHus U3 pasHbIX pa3fenos. 19 KayeCTBeHHbIX 3a4ay NpruopuTeToM
ABNAOTCA 3afaHusi Ha OObACHEHWEe NPOTeKaHWs (U3NYECKUX SBMEHUA U MPOLECCOB B
OKpY>KatoLLel XM3HK, Tpebyrolwme Bblbopa (DM3MYECKOW MOAenu ANsa CUTyauun MpakTUKo-
OPWEHTNPOBAHHOIO XapakTepa.

B cootBetcTBUM C TpeboBaHMsMM PIOC COO K maTepuanbHO-TEXHUYECKOMY
obecrieyeHno y4e6HOro npouecca 6a30Bblii YPOBEHb Kypca (M3MKM Ha YPOBHe CpefHero
o6Lero obpasoBaHMs LO/MKEH M3y4vaTbCA B YC/NOBUAX NPEAMETHOr0 KabuHeTa (M3NKU Un B
YCNOBUAX UHTETPYPOBAHHOIO KabnHeTa MpeaMeToB eCTECTBEHHO-HAYUYHOr0 LUuKia. B kabuHete
(h13MKKN JOMKHO ObITb HEO6X0AUMOE NabopaTopHoe 060pyA0BaHME A1 BbINO/HEHUA YKa3aHHbIX
B nporpamme Mo (PM3MKe YYEHWYECKMX MpPaKTUYeCKMX paboT U [AeMOHCTpaLMOHHOe
obopypaoBaHme.



[eMoHCTpaunoHHoe 060pyfoBaHNe (OpMUPYeTCs B COOTBETCTBUM C  MPUHLMMNOM
MUHUM&a/IbHOW [OCTaTOMHOCTM M 06ecrneymBaeT MOoCTaHOBKY MEPeYnC/IeEHHbIX B MporpamMmmMe no
(h13MKe KIIHOYEBLIX [AEMOHCTpaLMiA [N UCCNefoBaHUA WU3yvaeMblX SBMIEHWA W MPOLECCOB,
AMNUPUYECKMX U (YHLAMEHTA/TbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHMWIA.

NabopartopHoe 06opyfoBaHWe A1 YHEHUYECKMX MpakTUYecKnX paboT (opmupyeTcs B
BUAE TemaTUyeCKUX KOMIMIEKTOB U 06ecrneymBaeTcs B pacyéte OLHOr0 KOMIMJEKTa Ha [ABYX
obydatowmxca. TemaTuyeckue KOMIMJIEKTbI 1ab0paTOPHOro 060pYA0BaHWS [LO/MKHbI  ObITb
MOCTPOEHbl Ha KOMIM/IEKCHOM MCMO/b30BaHUN aHaIOroBbIX U LM(POBLIX MPUOOPOB, a Takxke
KOMMbIOTEPHbIX N3MEPUTENbHBIX CUCTEM B BUAE LUPPOBLIX NabopaTopui.

OCHOBHbIMM LeNsMM U3y4eHns (hn3nkun B 06LLLEeM 06pa30BaHm ABNSKOTCS:

e (hopMMpOBaHME WHTEpeca W CTPEMJIEHWS OOY4YaroLWMXCA K Hay4yHOMY W3YYEeHWUHO

NPUPOALI, PasBUTUE NX UHTENNEKTYaIbHbIX Y TBOPYECKMX CMOCOOHOCTENR;

e pa3BWTUE MNPeLCTaB/ieHWn O Hay4yHOM MeTofe MOo3HaHWs W (hopMMpoBaHue
1CCNesoBaTe/IbCKOro OTHOLLEHUS K OKPYXXatOLLMM AB/IEHUAM;

e (popmMMpOBaHME HayYHOIO MMPOBO33PEHNS Kak pe3y/nbTaTa U3yYeHUsi OCHOB CTPOEHUS
martepum 1 PyHAaMeHTaIbHbIX 3aKOHOB (DU3NKMW;

e (hopMMpOBaHME YMEHMNI 0OBACHATH SAB/IEHUS C MCMO/b30BaHMEM (DU3NYECKUX 3HAHWI 1
Hay4HbIX [JOKa3aTe/bCTB;

e (hopMMpOBaHME NPELCTaBAEHNIA O PoNn (HU3NKN AN PasBUTUA APYIMX eCTECTBEHHbIX
HayK, TEXHUKW W TEXHONOTUIA.

[oCTxXeHne 3TUX Leneln obecnevmBaeTCAa peLleHVEM Credyrowmnx 3afady B npouecce

N3ydyeHns Kypca PU3NKN Ha YPOBHE CpeLHEro 06LLero o6pasoBaHms:

e MpuobpeTeHMe CUCTEMbI 3HaHMIN 06 0BLLUMX (PM3NYECKMX 3aKOHOMEPHOCTSIX, 3aKOHaX,
Teopusax, BKIOYas MeXaHUKY, MONEKYNAPHYIO (DU3UKY, 3NEKTPOAVHAMUKY, KBAHTOBYHO
(PU3NKY 1 3NIEMEHTbI aCTPOPU3NKK;

e (hopMMpOBaHME YMEHWIA MNPUMEHATb TEOPETMYECKME 3HaHWUS AN 0O6bACHEHMS
(hM3NYECKNX ABMEHWIA B MPUPOAE W ANA MNPUHATMS MPaKTUYECKUX PeLUeHNA B
MOBCEAHEBHOM YXN3HN;

e OCBOEHMEe CrocobOOB peLIeHNs pasMdHbIX 33dad C SABHO 3afaHHON (hM3MYECKOM
MOZe/iblo, 3afady, MnoApasyMeBatOLMX CaMOCTOATE/IbHOE CO34aHue  (DM3MYecKou
MOZeNW, afieKBaTHOM YCNOBUAM 3a[auu;

e MOHUMaHWME (M3NYECKMX OCHOB M MPUHLMMNOB AENCTBUA TEXHUYECKUX YCTPOMCTB U
TEXHO/IOrMYECKUX MPOLLECCOB, UX BIIMSHUS Ha OKPYXatOLLYIO Cpesy;

e OB/lafieHVe MeTodamy CaMOCTOATE/IbHOro NJaHNUPOBAHWUA N NPOBeLEHUS (PU3NYECKNX
9KCMEPUMEHTOB,  aHa/M3a W WHTepnpeTauum  UHGopMaLuW,  onpegeneHus
[0CTOBEPHOCTM MOMTYYEHHOTO pe3y/bTara;

e CO3AaHuMe YCNOBWIA ANs Pa3BUTUS YMEHWIA MPOEKTHO-UCCNeA0BATENIbCKOW, TBOPUECKOM
[eATeIbHOCTH.

Ha n3yyeHve (m3nkn (6a30Bblii YpOBEHb) Ha YPOBHE CpeAHero obuiero obpasoBaHUs
otBoauTcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B Hefento), B 11 knacce — 68 yacoB (2
yaca B HefenN).

Mpeanaraemblii B nporpaMmme no (hnsmke nepeyeHb 1abopaTopHbIX U NPaKTUYeCKMX paboT
ABNAETCA PEKOMEH/[OBaHHbIM, Yy4uTenb [enaeT BblOOp NpoBeAeHMs N1abopaTopHbIX paboT u
OMbITOB C YY4ETOM MHAMBUAYaIbHBIX 0CO6EHHOCTEN 00YYatoLLMXCS.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MO3HAHUSA

®dusnka — Hayka 0 npupoge. HayuyHble METOAbl MO3HaHUA OKpY»Katollero mupa. Ponb
3KCNepuMeHTa 1 TeOpPUN B NPOLLECCe NMO3HaHUA MPUPOLbI. IKCNEPUMEHT B (IU3MKE.

MogenvpoBaHue (U3NYECKUX SABNEHWUI M MNpoLeccoB. HayuHble runoTesbl. dursnyeckne
3adKOHbI 1 TEOPUN. rpaHI/ILI,bI NMPUMEHNMOCTN (i)l/l3VIl-IeCKVIX 3aKOHOB. |_|pI/IHLI,l/II'I COOTBETCTBUA.

Poib U MecTo (M3MKM B (DOPMUPOBAHUM COBPEMEHHOW Hay4yHOW KapTWHbI MWUpa, B
NPaKTUYECKOW AeATeNIbHOCTY NIH0AEN.

Jlemoncmpayuu

AHaoroBble 1 LUMGPOBbIE N3MEPUTENbHBIE NPUOBOPBI, KOMMBIOTEPHbIE AATUMKMN.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe fBmxeHne. OTHOCUTENIbHOCTb MEXaHUYECKOr0 ABWXeHMs. Cuctema OTcUéTa.
TpaekTopus.

MepemelleHne, CKOPOCTb (CPefHAs CKOPOCTb, MrHOBEHHas CKOPOCTb) W YCKOpeHue
mMaTepuanbHON TOUKM, MX MPOEKUMM Ha OCKM CUCTEMbI KoopauHaT. CnoXKeHue nepemeLleHnii u
C/TIOXKEHWE CKOPOCTENA.

PaBHOMEpPHOE U pPaBHOYCKOPEHHOE NPSAMONMHENHOe [ABVMXeHWe. [paduky 3aBUCUMOCTM
KOOpAMHAT, CKOPOCTU, YCKOPEHWS, MYTW 1 NepeMELLLEHNS MaTePUaIbHOM TOUKM OT BPEMEHMU.

CB060oAHOe najieHne. Y cKopeHne cBOOOLHOMO NafeHus.

KpusonuHeiiHoe aBvkeHue. [BvKeHne MaTepuaibHON TOUKM MO OKPYXKHOCTU C NOCTOSHHOM
Nno MOZYNH0 CKOPOCTbID. YTN0Bas CKOPOCTb, JIMHENHas CKOPOCTb. epuof n yactoTa obpaLleHus.
LleHTpocTpemuTe/IbHOE YCKOPEHMe.

TexHNYecKne YCTPOMCTBA M NPaKTUYECKOe NMPUMEHEHME: CNNAOMETP, ABUKEHME CHapALOB,
LIenHble 1 peMEHHbIE Mepeaaydn.

Jlemoncmpayuu

Mogenb cMcTeMbl OTCHETA, UINMOCTPALLMA KMHEMATUUYECKUX XapaKTEPUCTUK ABVKEHUS.

Mpeobpa3oBaHme ABUXKEHWIA C UCMOMb30BAHMEM NMPOCTbIX MEXaHN3MOB.

MafeHne Ten B BO3AYXE U B pa3peXXeHHOM MPOCTPaHCTBe.

HabntofeHne ABMXeHWs Tena, 6pOLLEHHOr0 Mo Yr/ioM K FrOPU30HTY U FTOPU30HTASTbHO.

3mepeHve ycKopeHusi CBOG0AHOI0 NajeHus.

HanpaeneHve CKOPOCTU MPU ABMXEHUMN MO OKPYXXHOCTW.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

V3yyeHve HepaBHOMEPHOTO ABUXXEHUS C LieNbio OnpesesieHNs MrHOBEHHON CKOPOCTW.

VccnenoBaHme COOTHOLLIEHUS MeXAy MyTAMKW, NPOMAEHHbIMM TENIOM 3a MocnefoBaTe/bHble
paBHble NPOMEXYTKIN BPEMEHW NPW PaBHOYCKOPEHHOM ABVXXEHMW C HaYalbHOW CKOPOCTbIO, PaBHOM
HY/ILO.

M3y4yeHwve [ABMXXEHUNA LapuKa B BA3KOW XXMAKOCTU.

W3y4yeHwve [BMXeHUSA Tena, 6pOLLEHHOr0 ropU3oHTa/IbHO.

Tema 2. /lunamuxa



MpuHUMN oTHOCUTENbHOCTW [anunes. MepBblid 3aKOH HblOTOHA. VHepuManbHble CUCTEMbI
OTCYéTA.

Macca Tena. Cwna. [MpuHumn cynepno3vuyun cun. BTopoit 3akoH HbloToHa Ans
maTepuaibHON TOUKK. TPeTuii 3akoH HbOTOHA 19 MaTepuasibHbIX TOYEK.

3aKOoH BCEMMPHOro TAroteHns. Cuna TaXecTu. Nepeas KOCMUYeCKasi CKOPOCTb.

Cwnna ynpyrocTu. 3akoH Nyka. Bec Tena.

TpeHue. Buapl TpeHUs (NOKOS, CKONbXEHUS, KadeHus). Cuna TpeHus. Cyxoe TpeHue. Cuna
TPEHWUA CKOJIbXXEHUS U cuna TpeHust Nokos. KoapduumeHT TpeHus. Cuna CONpPOTUBIEHWUSA MpU
[BVXXEHUW Tena B XXUAKOCTU WU Tase.

MocTynatenbHOe 1 BpallaTenbHOe ABUXeHWe abCoNOTHO TBEPAOro Tena.

MOMEHT CW/bl OTHOCUTENILHO OCK BpalleHKs. [1e4o cunbl. Ycnosua paBHOBeCUs TBEPAOIO
Tena.

TexHuYeckre YCTPOMCTBA W MNPaKTUYECKOe MNPUMEHEHME: MNOALINMHUKK,  [BUKEHUe
NCKYCCTBEHHbIX CMYTHUKOB.

Jlemoncmpayuu

FABNeHne NHepuunn.

CpaBHeHVe Macc B3aMMOJECTBYHOLLMX Ten.

BTopoli 3akoH HbtoToHa.

Vi3mepeHune cun.

CnoxxeHue cun.

3aBMCMMOCTb CUJIbl YIIPYTroCcTK OT AepopMaumn.

HesecomocTb. Bec Tena npu yCKOpeHHOM NMoAbEME U NafeHUMN.

CpaBHeHUe cu TPEHUA NOKOSA, KaYeHNS N CKOMbXEHWA.

Ycnosus paBHOBecuA TBEpAOro Tena. Buabl paBHoBeCUS.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

3yueHwve ABMXeHNS 6pycKa No HaKNOHHOM NIOCKOCTY.

ViccnepoBaHve 3aBUCMMOCTW CUA YNPYTrOCTW, BO3HUKAOLWNUX B MPYXWUHE U Pe3viHOBOM
obpasLie, oT nx gethopmaLuu.

WccnenoBaHme yCnoBuMin paBHOBeCUS TBEPAOrO Tefa, MEHLLEr0 OCb BpaLLEeHUs.

Tema 3. 3axkonwt COXPAHEeRUus 6 MEXAHUKE

MMnynbc maTtepuanbHON TOUYKM (Tena), CUCTEMbI MaTepuasibHbIX TOYeK. VIMNYNbC CUbl 1
N3MEHEHWE MMMy bca TeNa. 3aKOH CoOXpaHeHNa UMMynbca. PeakTUBHOE [BUXKEHME.

PaboTa cusbl. MOLLHOCTb CUfIbI.

KnHeTnyeckas aHeprus martepuanbHOM Touku. Teopema 06 M3MEHEHUW KUHETUYECKOWN
3Heprum.

MoTeHuManbHas aHeprus. MoTeHuMaibHas 3Heprna ynpyro AeopMmMpoBaHHOM MPYXMHbI.
MoTeHUMaIbHas aHeprus Tena B6aM3M NOBEPXHOCTU 3eMN.

MoTeHUManbHble U HenoTeHuuasbHble Cuibl. CBA3b paboTbl HEMOTEHUMaNbHbIX CUM C
N3MEHEHVEM MEXaHNYECKOI 3Heprum cMcTeMbl Te. 3aKOH COXPaHEHUS MEXaHUYECKO SHEPTUN.

Ynpyruve n Heynpyrue CTOIKHOBEHUS.

TexHWYecKre YCTPOCTBA M MpPaKTUYECKOe MpPUMEHeHWe: BOLOMET, KOMEP, MPY>KUHHbIM
NNCTO/ET, ABUKEHME PaKerT.

Jlemoncmpayuu

3aKOoH coxpaHeHua nMmnynbca.

PeakTnBHOe [BUXEHME.



Mepexof NOTEHUMaIbHOW 3HEPTrM B KWHETUYECKYHO U 06paTHO.

Yuenuueckuii sxcnepumenm, 1ab6opamophvle pabomol

N3yueHne abCOMOTHO HEynpyroro ygapa C MOMOLWbBIO ABYX OAMHAKOBbIX HUTAHbIX
MasTHUKOB.

WccnenoBaHme cBA3W paboTbl CUSbI C U3MEHEHEM MEXaHWUYECKOM SHEPTUM Tenla Ha npumepe
PacTsHXEHUS PE3NHOBOI0 XKryTa.

Pasznea 3. Mosiekyasipaasi pu3nKa ¥ TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU

OCHOBHble MOMIOXEHUA MOMEKYNAPHO-KUHETUYECKOW TEOPUM U KX OMbITHOE 060CHOBAHNE.
BpoyHoBcKoe ABvKeHue. Onddysns. XapakTep ABWKEHUS U B3aUMOLENCTBMA YacTuL, BELLECTBa.
Mogenn CTpoeHWs ra3oB, XXULKOCTeN U TBEPAbIX TeN U 06bACHEHME CBOMCTB BeLLeCcTBa Ha OCHOBE
3TMX mMogeneii. Macca 1 pasmepbl Moniekyn. Konmuectso BewlecTsa. MocTosiHHasa ABoragpo.

TennoBoe paBHOBecKe. Temnepatypa 1 e€ namepeHune. LLikana temnepatyp Lienscus.

Mogenb wupeanbHoro rasa. OCHOBHOE YpaBHEHME MONEKYNAPHO-KMHETUYECKO Teopum
naeanbHoro rasa. AGCONKOTHaA TemnepaTypa kak Mepa CpefHein KWHETUYECKOI 3Heprm TenIoBoro
OBWKeHWA uvacTuy, rasa. Llkana Temnepatyp KenbBuMHa. [a30Bble 3aKOHbl.  YpaBHEHUe
MeHpgeneeBa—KnaneripoHa. 3akoH [OanbToHa. M3onpoueccbl B MAeaslbHOM ra3e € MOCTOSAHHbIM
KOMM4YeCTBOM BellecTBa. [paduyeckoe npeAcTaBfieHVe W30MNPOLIECCOB: M30Tepma, M30X0pa,
n3obapa.

TexHWYecKre yCTPOCTBA Y NPaKTUYECKOE MPUMEHEHWNE: TEPMOMETP, 6apoMeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBaloOLMe [AMCKPETHOEe CTPOEHWE BellecTBa, (oTorpadum  MOJEeKy/
OpraHMyecknx CoefvHEHWA.

OnbITbl NO ANDONY3NUKN XKNAKOCTENR U ra3os.

Mogenb 6poyHOBCKOTO ABUXEHMS.

Mogenb onbiTa LLITepHa.

OnbITbl, OKa3bIBAIOLLME CYLLLECTBOBAHNE MEXMOJIEKYIAPHOIO B3aUMOLENCTBMS.

Mogenb, MNNICTPUPYIOLLAs NPUPOAY AaBNeHUs ra3a Ha CTeHKM cocyja.

OnbITbl, MANMKOCTPUPYIOLLME YPaBHEHWNE COCTOSHUSA NAealbHOro rasa, M30npoLLecChl.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

OnpefeneHvie maccbl BO34yXa B KacCHON KOMHaTe Ha OCHOBE M3MepeHuiA 06bEMa KOMHaTbI,
[aBNeHns 1 TemMnepaTypbl BO3AyXa B HeW.

VccnepoBaHme 3aBUCMMOCTM MEXY NapaMeTpaMmn COCTOSAHUS paspeXKeHHOro rasa.

Tema 2. Ocnosvt mepmoouHamuru

TepmoanMHaMmyeckas cucteMa. BHYTpeHHSAS 3Heprus TepMOAMHAMUYECKOM CUCTEMbl WU
Cnocobbl eé M3MeHeHMsi. KonunyecTBo TensioTbl M paboTa. BHYTpPeHHSs 3Heprus Of4HOaTOMHOIO
naeanbHoOro rasa. Buapbl Tensonepegayn: TennonpoBOAHOCTb, KOHBEKUWSA, U3NyYeHNe. Y aenbHas
Tenn08MKOCTb BelecTBa. KonmyecTso TenoThl Npy Tensonepesaye.

MoHsTMe 06 agmabaTHOM npouecce. MNepBblil 3aKOH TepMOAUHAMUKK. TprMeHeHVe NepsBoro
3aKOHa TepMOAMHaMUMKM K 13onpoveccam. Ipauryeckas nHTepnpeTayms paboThbl rasa.

BTopoli 3aKoH TepmMoAMHaMUKK. HeobpaTMMOCTb NPOLLECCOB B MPUPOLE.

Tennosble MawnHbI. MPUHLUMNLI AEACTBMS TENNOBbIX MawwuH. peobpa3oBaHUS 3HEPTM B
TennoBbIX MalnHax. KoagpuumeHT nonesHoro AencTans TensoBoi mMalimnHbl. Likn KapHo u ero
KO3(ULMEHT NOME3HOI0 AeACTBUA. DKOIOrMYeCKre NPo6iemMbl TENTOIHEPTETUKN.



TexHNYecKre YCTPOCTBa U NPaKTUYeCKoe NPUMEHEHWE: ABUraTe/lb BHYTPEHHEro CropaHus,
ObITOBOWN XONOANNbHUK, KOHAULIMOHEP.

Jlemoncmpayuu

3MeHeHVe BHYTPEHHER 3Heprmn Tefla Npy coBepLleHnr paboThbl: BbIIET MNPO6KU U3 OYTbIIKM
nof4 [AeNCTBMEM CXATOro BO3f4yXa, HarpeBaHuWe 3upa B NaTyHHOM Tpybke MyTéEM TpeHus
(B1peogemMoHcTpaums).

3meHeHVe BHYTPeHHe aHeprum (TeMnepaTypbl) Tena Npu Tensonepesaqe.

OnbIT No agnabaTHOMY pacLUMpPeHnto Bo3ayXa (OMbIT C BO3AYLUHbIM OTHVBOM).

Mogenn napoBoii TypOuHbI, ABUraTens BHyTPEHHEr0 CropaHus, PeakTMBHOIO ABUraTens.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3mepeHne yaenbHON Tenn0EMKOCTH.

Tema 3. Acpezcamnuie cocmosanusn eeuyecmea. Dazoswvie nepexoonvl

Mapoobpa3oBaHne U KOHAeHcauus. MicnapeHue u KuneHvre. ABCOMKOTHas Y OTHOCUTE/bHas
BNI@XHOCTb BO34yXa. HacbllWweHHbIA nap. YaenbHas TenjoTta napoobpa3oBaHUs. 3aBUCUMOCTb
TemnepaTypbl KAMEHWS OT LaBEHNS.

TBépgoe Teno. Kpuctanivmyeckne n amopdHble Tena. AHU30TPONUSA CBOWCTB KPUCTASI/OB.
Xngkne kpuctannbl. CoBpemeHHble MaTepuanbl. [lnaBneHne W KpUCTaIM3auns. Y aenbHas
TennoTa nnasneHuns. Cybnmmarms.

YpaBHeHwWe Ten10Boro 6anaHca.

TexHWYecKe YCTPOCTBA W MPaKTUYECKOe TMPUMEHEHME: TUTPOMETP U  MCUXPOMETP,
KalopyMETp, TEXHONOrMM NONYYEHNSA COBPEMEHHbIX MaTepPVasioB, B TOM YKC/e HAHOMAaTePUaIoB, 1
HaHOTEXHONOI UK.

Jlemoncmpayuu

CBOWCTBa HaCbILWEHHbIX NapoB.

KvneHve npy NOHMKEHHOM [aBleHUN.

Cnocobbl n3mepeHns BNaXXHOCTH.

HabntofeHne HarpeBaHWs 1 NNaBIEHNA KPUCTANINIMYECKOTO BELLECTBA.

[JeMoHCTpaums KpucTansios.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

3mepeHne 0THOCUTE/IbHON BNAXHOCTW BO3AYXa.

Pasnen 4. DaekrpoauHaMmnka

Tema 1. dnexkmpocmamuxa

AnekTpursauma Ten. INeKTpudeckunii 3apag. [pa Buga aneKTpuyeckmx 3apsgos. MpoBogHUKMY,
AN3NEKTPUKA U MONYNPOBOAHMKMN. 3aKOH COXPaHEHMS 3/1EKTPUYECKOTO 3apsaja.

B3avmogeiicTeue 3apsaoB. 3akoH KynoHa. ToYeYHbIil 3NeKTPUYECKINIA 3apag. DNeKTpUYecKoe
nose. Hanps>KEHHOCTb 3M1EKTPUYECKOro nons. MpuHUMM Cyneprnosnummn 31eKTPUYECKNX NONeN.
JIHUM HanPSYKEHHOCTU 31EKTPUYECKOrO NOSIS.

PaboTta cun anekTpocTaTnyeckoro nons. rMoreHuyunan. PasHOCTb NMOTeHLManoB. MPoOBOAHVKN
N AN3NEKTPUKMN B 3/IEKTPOCTATUUECKOM None. [uanekTpnyeckas NpoHMLaeMOCTb.

ANeKTPoEMKOCTb. KoHAeHcaTop. 3NeKTPOEMKOCTb MI0CKOr0  KOHAeHcaTopa. JHeprus
3apsHKeHHOro KOHAeHcartopa.

TexXHNYEeCKMe YCTPOCTBA W NPaKTUYECKOE MNPUMEHEHWNE: 3M1EKTPOCKOM, 3M1eKTPOMET,
aneKTpocTaTMyecKas 3allimTa, 3a3em/IeHue 31eKTPonpubopoB, KOHAEHCATOp, KOMWUPOBA/IbHBbIIA
annapar, CTPYMHbIA NPUHTEP.



Jlemoncmpayuu

YCTPOCTBO U MPUHLMIN AENCTBUS 3/1EKTPOMETPA.

B3avmogeincTare HasNeKTprU30BaHHbIX Tefl.

DNEKTPNYECKOE MOJIe 3aPSHKEHHBIX TeN.

MpOBOAHMKM B 3NEKTPOCTATUYECKOM MOJe.

AnekTpocTaTnyecKas 3almTa.

[V3NeKTprKM B 3/1EKTPOCTATUYECKOM MNOJe.

3aBMCUMOCTb 3/1eKTPOEMKOCTM M/IOCKOr0 KOHAEeHcaTopa OT MN/oWwasn naacTuH, pacCcTosHNUA
MEXAY HUMU 1 AN3NEKTPUYECKOI NPOHMLLAEMOCTH.

DHeprus 3apsHKeHHOro KoHAeHcaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3mepeHne 3neKTpoEMKOCTN KOHLEHcaTopa.

Tema 2. [locmoannwiit 3nexkmpuveckuii mok. Toxu 6 paznuunvix cpedax

JNEKTPUYECKNIA TOK. YCNOBMSI CYLLECTBOBAaHMS 3MEKTPUYECKOr0 TOKa. CTOYHMKM TOKa.
Cuna ToKa. MoCTOSIHHBI TOK.

Hanps»keHne. 3akoH OmMa ana yyacTka Lenwu.

ANeKTPMYECKOe CONPOTMB/IEHNE. Y AeNlbHOe COMpPOTMB/EHME BellecTBa. [ocnenoBaTe/bHOe,
napannefibHoe, CMeLaHHOoe CoeaUHeHNe NPOBOAHMKOB.

PaboTa 3/1eKTp1yecKoro Toka. 3akoH [xoyns—/leHua. MOLHOCTb 3/1eKTPMUYECKOro TOKa.

ANeKTPoABMXKYLLAA ChMa U BHYTPEHHee COMPOTUB/IEHNE UCTOYHMKA TOKa. 3akoH Oma ans
MOHON (3aMKHYTOIA) 3/1EKTPUYECKoK Lenu. KopoTKoe 3aMblKaHue.

ANeKTPOHHas NPOBOANMOCTL TBEPALIX METaNN0B. 3aBUCMMOCTb CONPOTUB/IEHNSI METAN/IOB OT
TemnepaTypbl. CBEPXNPOBOAUMOCTb.

ANEeKTPUYECKUIA TOK B BaKyyMe. CBONCTBA 3/1EKTPOHHBIX MY4KOB.

MonynposogHukn. Co6CTBEHHASA U NPUMeCHas NMPOBOAUMOCTb NOMYNPOBOAHUKOB. CBOWCTBA
p—n-nepexoga. MonynpoBoAHMKOBbIE NPUGOPBLI.

JNeKTPUYECKNA TOK B pacTBOpax W pacnfiaBax 3MeKTPOANTOB. ONEKTPONUTUYECKas
auccoumaums. dneKTponus.

ANeKTPUYECKNA TOK B raszax. CamoCTOATE/bHbIN M HECaMOCTOATE/IbHbIN pa3psas. MosHus.
lMnasma.

TexXHNYeCKMe YCTPOMCTBA MU NPAKTUYECKOE NPUMEHEHME: aMnepmeTp, BOMbTMETP, peocTarT,
MCTOYHVMKM  TOKa, 3NIeKTpoHarpesaTesibHble  NPUOOPbI,  3N1EKTPOOCBETUTENbHbIE  NPUOOPDI,
TEPMOMETP  COMPOTUB/IEHWS,  BaKyyMHbIA  AWOL,  TEPMUCTOPbl M (hOTOPE3NCTOPbI,
NoNynpoBOAHMKOBLIN ANOA, rafibBaHMKa.

Jlemoncmpayuu

3mepeHne cunbl TOKa U HanpsiXXeHus.

3aBMCUMOCTb  COMPOTUBMEHUS  LUMANMHAPUYECKMX MPOBOAHUKOB OT  A/MHbI, NaoLwagu
MOMNepPeYHOro CeYeHns N maTepuana.

CwMellaHHoe coerHEHWEe NMPOBOLHUKOB.

MpAmMoe W3MepeHUe 3NeKTPOABWKYLLEN cunbl. KOpPOTKOe 3aMblKaHWe rasbBaHNYeCcKoro
3/leMeHTa M OLeHKa BHYTPEHHEr0 COMPOTUBEHMS.

3aBMCMMOCTb COMPOTUBIEHNS META/INIOB OT TEMMEPATYpbI.

MpoBOANMOCTb 3N1EKTPONNTOB.

VckpoBol paspsg 1 NPoBOAMMOCTb BO3AyXa.

O[ZHOCTOPOHHSSA NPOBOAUMOCTb AM0JA.



Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

3yyeHve cmeLlaHHOro CoeanHEeHNs Pe3ncTopoB.

3mepeHne aneKTpoABMKYLLIEV CUITbl UICTOYHMKA TOKA U ero BHYTPEHHEro COnpoTUBIIEHMS.

HabnoaeHue anektponusa.

Me)KHpeL[METHBIe CBA3HU

N3yueHne kypca (um3vku 6a30BOro yposHsa B 10 Kfacce OCYLLECTBASETCA C Y4YETOM
cofiepXKaTe/bHbIX MeXMpeaMeTHbIX CBA3el C KypcaMy MaTtemMaTuku, 61onorum, Xummm, reorpapum
N TEXHOMOTUMN.

Medicnpeomemnvle nowsamus, CBA3aHHble C W3y4YeHMEM METOA0B Hay4yHOro Mo3HaHuA:
fBMIEHVE, HayyHbIN (pbaKT, runoTesa, (U3NYecKas BeNUYMHa, 3aKOH, Teopus, HabMoAeHVe,
3KCMEPUMEHT, MOZENMpoBaHue, MOAeNb, U3MepeHue.

Mamemamuxa: pelleHNe CUCTEMbI YPaBHEHWIA, NMHEHas hyHKUMA, napabona, runep6ona,
UX rpajvkn 1 CBOWCTBA, TPUTOHOMETPUYECKME (YHKLMN: CUHYC, KOCUHYC, TAHTeHC, KOTaHreHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbl M WX MPOEKLUMN Ha OCW KOOPAWHAT,
C/TIOXKEeHWe BEKTOPOB.

Buonoeus: MexaHWYeCKoe [BWKEHWe B XWBOW npupoge, Avddysus, ocMoc, TennoobmeH
XMBbIX OpraHn3mMoB (BuAbl Tennornepegayn, TENJ0BOe PaBHOBECWE), 3NEKTPUYECKME ABNEHUA B
XXMBOW Mpupose.

Xumusi: [OUCKPETHOE CTPOEHME BELLECTBA, CTPOEHWE aTOMOB M MOMEKY/, MOJ/b BeLLecTBa,
MO/IipHas Macca, Ten/oBble CBOWCTBA TBEPAbIX TES, XXMAKOCTEN W ra3os, 3/1EKTPUYECKME CBONCTBA
METa/I/10B, 3MIEKTPONNTMYECKAA AMCCoLMaLms, ranbBaHNKa.

T'eoepadhus: BNOKHOCTb BO34yXa, BETPbI, 6apoOMeTp, TEPMOMETP.

Texnonoeus: NpPeobpasoBaHue ABVKEHUA C MUCMONb30BAHWEM MEXaHU3MOB, YYET TpeHUs B
TEXHWKE, MOALUIMMHUKA, WCMONb30BaHMe 3aKOHa COXPaHeHWs WMMynbca B TEXHWKE (pakeTa,
BOZOMET M Apyrue), ABUratesib BHyTPEHHEro CropaHus, naposas TypouHa, 6bITOBOW XONOAWMBHUK,
KOHAMLUMOHEp, TEXHONOMMM NONYYEHNA COBPEMEHHbIX MaTepMasios, B TOM YMC/e HAHOMAaTepPUasios,
M HAHOTEXHONIOTUW, 3MEeKTPOCTaTUYEeCKas 3alliuTa, 3a3eMSIeHWe 3/1eKTPOnprMoopoB, KCEepOKC,
CTPYWHbI NPUHTEP, 3/EKTPOHarpeBaTenbHble MpUOopbl, 3M1EKTPOOCBETUTENbHbIE  MPUOOPBI,
ra/ibBaHuKa.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB W TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThbI
pecypcsl
Pazgen 1. DUSUKA U METOIbl HAYYHOI'O ITIO3HAHUA
bnbnnoTeka LIOK
1.1 2
®ur3nKa 1 MeToAbl HAY4YHOr0 NO3HaHUSA https://m.edsoo.ru/7f41bf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LIOK
21 KihemaTmka > https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
22 AnHamnia ! https://m.edsoo.ru/7f41bf72
BnbnnoTteka LIOK
2. 1 1
3 3aKOHbI COXPaHeHUs B MeXaHuKe 6 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Paznea 3. MOJIEKYJIAPHASN ®U3UKA U TEPMOJIMHAMHNKA
31 OcHosbI MOIEKYNAPHO-KUHETUYECKOM 9 1 bubnunoteka LIOK
' Teopuu https://m.edsoo.ru/7f41bf72
BnbnnoTteka LIOK
3.2 OcHo epMoamnHa 10 1
HOBB! TEPMOAMHAMMKIA https://m.edso0.ru/7f41bf72
3.3 ArperatHble COCTOSHUA BeLEeCTBa. 5 bubnunoteka LIOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

da3oBble nepexoasbl

https://m.edsoo.ru/7f41bf72

WToro no pasgeny 24
Paznen 4. JIEKTPOAUHAMUKA
bubnunoreka LIOK

41 SneKTpoCTaTVka 10 https://m.edsoo0.ru/7f41bf72
42 MOCTOAHHbLIN 3NEKTPUYECKUIA TOK. TOKM B 12 Bubnuoteka LLOK

' pasNNYHbIX cpefax https://m.edsoo.ru/7f41bf72

WToro no pasgeny 22

Pe3epBHoOE Bpems 2

OBLLUEE KOJTMYECTBO YACOB rno 68

NMPOIrPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

Paznen 4. DaekrpoanHaMmnka

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKUUA

MoCTOsAHHbIE MarHWTbI. B3aMmogeincTBre NOCTOAHHLIX MarH1MToB. MarHuTHoe nosne. Bektop
MarHUTHON MHAYKUMKW. TPUHUMN Cyneprno3nuLmMn MarHUTHbIX NoJei. JIMHAWM MarHUTHON MHAYKUMK.
KapTuHa MMHWIA MarHUTHOM MHAYKLUMW NONS NOCTOSHHBIX MarHWUTOB.

MarHuTHOe Mone NPOBOAHMKA C TOKOM. KapTuHa NVMHWIA WMHLAYKUMWM MarHUTHOro Mons
L/IVHHOTO MPAMOro NPOBOAHMKA W 3aMKHYTOI0 KOMbLEBOro NPOBOAHWUKA, KaTYLIKWU C TOKOM. OnbIT
ApcTena. BaanmogencTame nNpoBogHNKOB C TOKOM.

Cuna Amnepa, eé MoZy/b 1 Hanpas/ieHNe.

Cwuna JlopeHua, eé Mogy/b 1 HanpasneHne. [BuKeHVe 3apsXKeHHON YacTULbl B 04HOPOAHOM
MarHuTHoM rosne. Pabota cubl JTopeHua.

fBNeHNe  3NEKTPOMAarHUTHOM  MHAYKUMKW. [1OTOK BeKTOopa MarHWTHOM  WHAYKLUW.
ANeKTPoABMXKYLLAA Cna MHAYKUMMW. 3aKOH 3/1EKTPOMArHMTHON MHAYKLUMK Dapages.

BuxpeBoe 3neKTpUYeckoe Mnone. IMEKTPOABMXKYLLAA Cula WHAYKUMW B MPOBOAHUKe,
[BWXYLLLEEMCA MOCTYynaTesibHO B OAHOPOLAHOM MarHMTHOM MoJie.

Mpasuno JleHua.

VHAYKTUBHOCTL. ABNEHME CaMOUHAYKLNN. DNEKTPOABUXKYLLIAA CUNa CaMOUHAYKLN.

SHeprua MarHUTHOro MNos KaTyLKM C TOKOM.

SNeKTpOMarHUTHoE none.

TexHWYecKne YCTPOWCTBA W MPaKTUYECKOe MNPUMEHEHME: MOCTOSHHblE  MarHuTbl,
3N1eKTPOMArHuTbI, 3N1EKTPOABUTaTe b, YCKOPUTENN 31IEMEHTAPHbIX YacTuL, UHAYKLMOHHAA Neyb.

Jlemoncmpayuu

OnbIT 3pcTesa.

OTKNOHEHWE 3/IEKTPOHHOI0 NMyyKa MarHUTHbLIM MOJIEM.

JINHUN MHAYKUM MarHUTHOTO MoNA.

B3avmMogeiicTBue ABYX NPOBOAHUKOB C TOKOM.

Cwnna Amnepa.

[LelicTBre cunbl JIopeHua Ha MOHbI 3N1EKTPONNTA.

FiBNeHNe 3N1eKTPOMarHUTHOM UHAYKLMN.

Mpasuno JleHua.

3aBMCUMOCTb 3M1EKTPOABVKYLLEA CUMbI UHAYKLMW OT CKOPOCTU W3MEHEHWUS MarHUTHOro
NnoToKa.

#1BNneHne camouHAYKLMW.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

3yyeHne MarHUTHOrO Mo/t KaTyLUKWN C TOKOM.

WccnenoBaHme geiicTBUA NOCTOSHHOIO MarH1Ta Ha pamky C TOKOM.

WccnenoBaHme ABNEHMS 3NEKTPOMArHUTHOM MHAYKLUAN.

Paznen 5. KosieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u d1eEKmMpPOMAaAZHUMHblE Koieoanusn

KonebatenbHasd cuctema. CBOGOAHblE MexaHWyeckue KonebaHus.  [FapMOHMYecKue
KonebaHusa. [lepuog, u4acToTa, amnauMTyga W asa KonebaHuid. TIPY>XKMHHBIA  MasTHUK.



MaTemMaTMyeCKNin MasATHUK. Y paBHeHMe rapMOHUYECKNX KoNebaHuii. MpeBpaLleHme sHeprum npu
rapMOHUYECKNX KONebaHmsX.

Kone6atenibHblii  KOHTYP. CBOGOAHble 3/1EKTPOMarHUTHble KonebaHus B WAeasbHOM
Konebate/lbHOM  KOHTYpe. AHaNOrng  MeXay MEeXaHWYeCKMMU W 31eKTPOMarHUTHbIMU
KonebaHuamu. ®opmyna ToOMCOHA. 3aKOH COXPaHEHWs 3Heprum B nAealbHOM KonebaTenbHOM
KOHTYpe.

MpenctasneHne O 3aTyxaloWmx KonebaHusX. BbIHY)XAEHHble MexaHWYeckue KonebaHus.
Pe3oHaHC. BbIHY>eHHbIe 3/1EKTPOMarHUTHbIE KosiebaHus.

MepemeHHbIA TOK. CUHYCOMAaNbHbIA MepemMeHHbIi TOK. MOLWHOCTb MepeMEHHOro TOKa.
AMNINTYLHOE U AeNCTBYIOLLEE 3HAUYEHWNE CU/bI TOKA M HaMPSXKeHUS.

TpaHcthopmatop. [pou3BOACTBO, Mepefada W MNOTPebreHNe 3MeKTPUYECKON  3Hepruu.
OKONOrMYeCKMe PUCKM MpU  MPOU3BOACTBE  3/1EKTPO3HEPrnn. Ky/bTypa  MCMO/b30BaHWS
3N1EKTPO3HEPT UM B NOBCEAHEBHOM YXXN3HW.

TexHu4Yeckre yCTPoMCTBa 1 NPakTUYecKoe NPUMEHEHUE: 3EKTPUYECKMIN 3BOHOK, reHepaTtop
repeMeHHOro TOKa, IMHUK 3/1IEKTPOMepesay.

Jlemoncmpayuu

WccnenoBaHne napameTpoB KonebaTesibHOW CUCTEMbI (MPYXXWHHBIA MW MaTeMaTUYeCKnin
MasfTHVK).

HabntofeHne 3aTyXaroLmx KonebaHui.

VccnepoBaHme CBOMCTB BbIHYX/AEHHbLIX KOne6aHu.

HabntofeHne pe3oHaHca.

CB06OAHbIE 31IEKTPOMArHUTHbIE KONebaHus.

OcumunnorpaMmbl  (3aBMCMMOCTW  CUJIbI  TOKA W HampsbkeHuss OT  BPeMeHun)  Afid
3/IEKTPOMArHUTHBIX KonebaHwiA.

Pe3oHaHC npy nocnefoBaTe/lbHOM COeAMHEHUW Pe3NCTopa, KaTyLWKM WHAYKTUBHOCTU U
KOHZeHcaropa.

Mogesnb NMHMK 3NeKTponepesayn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

WccnefoBaHme 3aBUCMMOCTY Nepuoga MasbiX KonebaHuin rpysa Ha HUTW OT A/IMHbI HUTK U
Maccbl rpysa.

VccnenoBaHne nepeMeHHOro Toka B LUEenW W3 MOCNefoBaTefibHO  COeAMHEHHbIX
KOHZeHcaTopa, KaTyLLKN 1 pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

MexaHn4yeckre BOJHbI, YCNOBUA pacrnpocTpaHeHus. Mepuog. CKOpPOCTb pacnpoCcTpaHeHns u
[/IMHA BOMHBI. lonepeyHble U NPOAO/bHbIE BOHbI. IHTepepeHLmns U Angpakumua MexaHN4ecKnx
BOJH.

3ByK. CKOpOCTb 3ByKa. [POMKOCTb 3BYKa. BbicoTa TOHa. Tem6p 3BYyKa.

ANEeKTPOMarHUTHbIE BOJIHbI. YC/OBUA WU3NyYeHUA 3/1eKTPOMarHUTHbLIX BOMH. B3aumHas
opueHTaums BeKTopoB E, B, V B aneKTpoMarHMTHoOW BosHe. CBOIMCTBA 3N1EKTPOMArHUTHbIX BOJH:
OTpaXeHWe,  MNpenomM/eHne,  nonspu3aums,  Augpakuus,  uHTepgepeHums.  CKOpocTb
3/1eKTPOMArHUTHbIX BOJH.

LLIKana aneKTpoMarHUTHbIX BOJH. MNpuMeHeHMe 3N1eKTPOMarHUTHbIX BO/IH B TEXHUKE U ObITY.

MpYHUMNbI PagnocBa3n 1 TenesmaeHns. Pagnonokaums.

ANeKTPOMarHMTHOe 3arpsisHeHne OKpY>KatoLLet cpeabl.



TexHWYecKre YCTPOWCTBA U MNPaKTUYeCKoe MPUMEHEHME: MYy3blKaJlbHble WHCTPYMEHTHI,
YNbTPa3ByKOBass AMarHOCTMKA B TEXHWKE W MeauuMHe, pajap, PaguornpuémHuK, TeseBu3op,
aHTeHHa, TenehoH, CBY-neuyb.

Jlemoncmpayuu

O6pa3zoBaHue 1 pacrnpocTpaHeHve NonepeyHbIX U NPOLObHbLIX BOSH.

Konebntowyeecs Teno Kak MCTOUHMK 3BYKa.

HabntofeHne 0TpaXXeHUs 1 NPeIOMIEHNS MEXaHUYECKMX BOJTH.

HabntogeHne nHTephepeHUnn 1 AndpakLmn MexaHn4ecKnx BOJH.

3BYKOBOI pe30oHaHC.

HabntofeHne CBA3N rPOMKOCTM 3BYKa W BbICOTbI TOHA C aMNIUTYAON M 4aCTOTOW KosiebaHWi.

WccnefoBaHme CBOMCTB 3NEKTPOMArHUTHbLIX BOJH: OTPaXKeHWe, NpesioM/IeHne, Nonspu3aLns,
Andpakums, nHTephepeHLms.

Tema 3. Onmuka

eomeTpuyeckas onTuka. MpsAMONMHENHOe pacrnpocTpaHeHWe CBeTa B OLHOPOLHON Cpefe.
Jlyu cBeTa. TOYeYHbI MCTOYHMK CBETA.

OTpaxeHue cBeTa. 3aKOHbl OTpaXKeHMsi cBeTa. [1OCTpOeHWe W306paKeHWUA B MIOCKOM
3epKane.

MpenomneHue ceeta. 3aKOHbI NPenomieHns ceeTa. AGCOMOTHBIA NoKasaTeslb NPeSIOMIEHNS.
MonHoe BHYTPeHHee oTpaxeHue. MpefenbHbIi Yro NoMHOr0 BHYTPEHHEr0 OTPaXKEHMS,

[ucnepcus ceeta. CNnoxHbIA cocTas 6enoro cseta. LiBeT.

CobuparoLme 1 paccemsatoLLme NMMH3bL. TOHKas NMH3a. POKYCHOe pacCTOsHUE U ONTUYeCKas
cvna TOHKOWA NMH3bL. TOCTPOEHME M306paXKEHNIA B COOMpatOLMX WM paccemBaroLLUMX NNH3AX.
dopmyna TOHKOM IMH3bI. YBeNNYeHre, jaBaeMoe JIMH30M,

Mpegensl NPUMEHNUMOCTN FTEOMETPUYECKON OMTUKMN.

BonHoBas ontuka. HTepdepeHumns ceeta. KorepeHTHble UCTOYHUKN. Y COBUS HabMo4eHNS
MakKCMMyMOB Y MUHUMYMOB B UHTEP(EPEHLIMOHHOM KapTUHE OT [BYX CUHM(Aa3HbIX KOTEPeHTHbIX
NCTOYHWNKOB.

Ondpakums ceeTa. AndpakLymoHHaa pelléTka. Y cnosme HabnoaeHns rnaBHbIX MakCMyMOB
npu NaseHn MOHOXPOMATMYECKOrO CBeTa Ha AN(PaKLNOHHYIO PELLETKY.

lMNonapu3sauns ceeTa.

TexXHMYeCKMe YCTPOCTBA M MNpaKTUYECKOe MPUMEHEHME: O4YKW, nyna, oToannapar,
NMPOEKLMOHHBIA annapaT, MUKPOCKON, TeNecKorn, BOJIOKOHHasA ONTUKa, AM(PaKLMOHHasA PeLléTka,
nonspons.

Jlemoncmpayuu

MpsMONMHelHOe  pacnpoCTpaHeHWe, OTPaXeHWe W MpeniomieHne ceeta. ONTUYECKMe
npnoopsl.

MonHoe BHYTpeHHee oTpaxkeHMe. Mogenb CBeTOBOAA.

VccnepoBaHue CBOMCTB N300paXKEHNI B /INH3AX.

Mogenn Mnkpockona, Tesieckona.

HabntofeHne nHTephepeHLMmn CBeTa.

HabntofeHne andpakuymn ceera.

HabnogeHve gucnepcum ceeTta.

Mony4yeHne cnekTpa c MOMOLLbIO MPU3MbI.

MonyyeHne cnekTpa ¢ MOMOLLbHO AN(PAKLNOHHON PELLIETKMN.

HabntogeHne nonspusaymm ceeta.



Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol
3mepeHMne nokasaTtens NpesioMIeHus cTekna.
WccnepoBaHve CBOMCTB M306paXKeHWIA B IMH3aX.
Hab6ntoaeHWe gucnepcum ceeta.

Pa3nes 6. OcHOBBI cHeIHAJILHOM TEOPHH OTHOCUTEIbHOCTH
paHMUbl NPUMEHUMOCTM KIACCMYECKON MexaHuKW. [locTynatbl creumanbHOW Teopum
OTHOCWUTENbHOCTW:  WHBAapMaHTHOCTb  MOAYNS  CKOPOCTM CBeTa B BakyyMme, MPUHLMN
OTHOCUTENbHOCTW DWHLLTENHA.
OTHOCUTENBHOCTb OHOBPEMEHHOCTU. 3aMefNIEHNE BPEMEHW U COKPALLEHWE A/IUHBI.
SHEPrus v UMNYNbC PENSTUBUCTCKOW YacTULibI.
CBs13b MacChbl C 3HEPI Ve U UMMYNbCOM PENSTUBUCTCKOW YacTULLbl. HEPTUS MOKOS.

Paspen 7. KBanToBas pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®oToHbl. PopMmyna MnaHKa CBA3N 3HEPrUM (HOTOHA C €ro YacTOTOW. DHEPrus u UMMNynbC
(hoTOHa.

OTKpbITUE U nccnegoBaHme hotoaddekTa. OnbiTbl A. . CToneToBa. 3akoHbl )oTo3hheKTA.
YpaBHeHWe JMHLWTeHa AN1s hoToaddekTa. «KpacHas rpaHuua» goToadhexTa.

[JasneHue ceeta. OnbIThl . H. Jlebenesa.

XMMUNYecKoe eincTBme cBeTa.

TexHWYecKe YCTPOCTBA W MPaKTUYECKOe MpPUMEHeHMe: (DOTO3/MEMEHT, (OTOAATUUK,
CO/MIHeYHasn b6atapes, CBETOAMOL.

Jlemoncmpayuu

doT03(h(heKT Ha YCTaHOBKE C LIMHKOBOW NMIaCTUHONA.

KccnepoBaHme 3aKOHOB BHELLHEro (oToadgekTa.

CseToauoa,

ConHeyHasa 6aTapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopga no paccesHUO o -yactuu. lNnaHeTapHas
mofenb atoma. Moctynatbl Bopa. M3nyydeHne n nornoweHne (POTOHOB NpuW nepexofe atoma C
0AHOr0 YPOBHS 3HEPruv Ha Apyroi. Bugbl cnektpos. CekTp YPOBHE 3Heprum atoma BoAoposa.

BosiHoBble cBOMCTBa YacTuL,. BonHbl fe bpoiins. KopnyckynspHo-BOSIHOBOW Ayasin3M.

CnoHTaHHOE ¥ BbIHY)X/AEHHOE U3/y4YeHwe.

TexHWYecKne YCTPOWCTBA W MNPaKTUYeCKoe MNPUMEHEHME:  CNeKTpasibHbIA  aHanu3
(cnekTpockon), nasep, KBaHTOBbI KOMIbIOTEP.

Jlemoncmpayuu

Mogenb onbiTa Pesepdopaa.

OnpepeneHve 4/IMHbI BO/HbI lasepa.

HabntoaeHne nuHeyaTbIX CNEKTPOB U3/yYeHNS.

Nazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HabnogeHune nMHeinyaToro cnekrpa.

Tema 3. Amomnoe a0po



IKCNEPUMEHTbI, JOKa3blBatoLLMe CMOXKHOCTb CTPOeHUs fapa. OTKpbITUE PavoaKTUBHOCTY.
OnbITbl Pe3epopaa no onpeaeneHnto cocTaBa paavoakTUBHOIO M3nyyeHus. CBOICTBa anbdga-,
6eTa-, raMMa-n3nyyeHns. BamsaHmne pagroakTMBHOCTY Ha XMBbIE OpraHu3Mbl.

OTKpbITUE MPOTOHA M HENTpPOHa. HyknoHHas mofens sapa MeinseH6epra—lBaHeHKo. 3apsig
Aapa. Maccosoe uncno agpa. sotonbl.

Anba-pacnafl. SNeKTPOHHbIA U NO3UTPOHHBIA 6GeTa-pacnaf. MamMma-usnyyeHune. 3akoH
pafMoaKTUBHOIO pacnaja.

SHeprus cBA3M HYK/IOHOB B Aape. AaepHble cunbl. JedekT maccol aapa.

AnepHble peakuuun. [eneHve v CUHTe3 Agep.

FAnepHblii  peaktop. TepmosfepHbld  cuHTe3. [Mpobnembl W NepcnekTuBbl  SAEPHOMN
3HEPreTMKN. IKOMOrMYecKne acrneKTbl SAEPHOM SHEPTETUKMN.

AnemeHTapHble YacTuubl. OTKPbITUE NO3UTPOHA.

MeTozbl HabNMAEHNSA N PErNCTpaLmn 3NeMeHTapHbIX YacTULL,.

PyHAaMeHTa/IbHbIE B3aUMOLENCTBUA. E4UHCTBO (hU3NYECKOIN KapTWHbI MUpa.

TexHWYecKe YCTPOMCTBA M MpPaKTUYECKOe MNPUMEHEHME: [O3MMETP, kamepa BunbcoHa,
fAepHbIN peakTop, aToMHast 6omoba.

Jlemoncmpayuu

CYETYMK NOHU3NPYHOLLMX HYacTuL,.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

WccnepoBaHme TpekoB YacTuy, (Mo rotoBbIM oTorpagusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

ATanbl pasBUTNA acTPOHOMUK. MPUKNaAHOE N MUPOBO33PEHYECKOE 3HAYEHME aCTPOHOMUMN.

Bup, 3B€3aH0ro Heba. Co3se3fus, ApKue 3BE34bl, NIAHETbI, UX BUAUMOE [BVXKEHME.

ConHeyHas cucTema.

ConHue. ConHeyHas akTUBHOCTb. ICTOUHMK 3Heprum ConHua v 38€34. 3BE3/bl, X OCHOBHbIE
XapaKTepPUCTUKW. [narpaMma «CMeKTpa/lbHbIi  KnacC — CBETUMOCTb». 3BE3Abl NaBHOWA
nocnefoBaTeNbHOCTW.  3aBUCUMOCTb  «MacCca —  CBETMMOCTb» AN 3BE34  [/1aBHOM
nocnefosarefibHOCTU.  BHyTpeHHee cTpoeHWe 3BE34. COBpPeMeHHble MPeACTaB/leHNs o
NPOMCXOXAEHNM 1 3BoNOLUMM COMHLA W 3BE3A. ITanbl XKN3HN 3BE3N,

MneuHbii MyTb — Hawa anaktuka. Monoxexnne un apvxenne ConHua B ManakTuke. Tunbl
ranakTvk. Pagmoranaktvkm 1 keasapbl. YEpHble Ablpbl B AApax rafakTuk.

BceneHHasA. PacluvpeHve BceneHHoW. 3akoH Xab6na. PasberaHve ranaktuk. Teopus
bosnbLuoro B3pbiBa. PeNMKTOBOE M3/TyYeHMe.

MacLuTabHas cTpykTypa BceneHHo. MeTaranakTuka.

HepeLLéHHble Npo6siemMbl aCTPOHOMUMN.

Yuenuueckue nabnooenus

HabntofeHns HeBOOPYXXEHHbLIM [1a30M C MUCMNO/b30BaHNEM KOMMbIOTEPHbIX MPUNOXEHWNIA 415
ornpefeneHns MoNIOXKEHNA HeOeCHbIX OOBLEKTOB Ha KOHKPETHYH [aTy: OCHOBHble CO3Be3[us
CeBepHOro nonyLuapus n apkune 3sésfpl.

HabntogeHns B Teneckon J1yHbl, nnaHeT, MneyHoro MNyTu.

O0o0maromnee noBTOpeHUE

Posb (hM3UKKN 1 aCTPOHOMUM B 3KOHOMUYECKOI, TEXHONOMMYECKOM, COLMaNIbHON 1 3TUYECKON
chepax AesATeNbHOCTM YenoBeka, Posib U MeCTO (PU3MKM M aCTPOHOMUWN B COBPEMEHHON Hay4HOM
KapTvHe Mupa, pofib (PU3NYECKOn Teopun B (HOPMMPOBAHMM MPELCTaBIEHNA O (PU3NYECKON



KapTMHe Mupa, MecTo (U3MYECKON KapTWUHbI MUpa B O6OLLEM psALY COBPEMEHHbLIX eCTECTBEHHO-
Hay4HbIX NPeLCTaB/IeHNI O NPUPOSeE.

MesknpeamMeTHble CBSI3H

N3yyeHne kypca ¢m3nkm 6a30BOro ypoBHs B 11 Knacce OCYLLECTB/ISETCA C YYETOM
coZiep>KaTe/ibHbIX MeXMNpeLMeTHbIX CBA3el C Kypcamy MaTemMaTuku, 61onorum, Xumuu, reorpapum
1 TEXHONOTUN.

Meosicnpeomemnvie nowsimusi, CBfI3aHHble C W3y4YeHWEM METOAOB HAy4yHOro MO3HAHWA:
fIB/leHNe, HayYHbliA (akT, runoTesa, (U3NYECKas BeNMUMHA, 3aKOH, Teopus, HabnogeHwve,
9KCMEPUMEHT, MOLENNPOBaHNe, MOLENb, NU3MEPEHNE.

Mamemamuxa: pPeELIEHVE CUCTEMbl YPABHEHWUMN, TPUTOHOMETPUYECKME (YHKLMU: CUHYC,
KOCWHYC, TaHreHC, KOTAHreHC, OCHOBHOe TPUIrOHOMETPUYECKOE TOXAECTBO, BEKTOPbl U UX
MPOEKUMN Ha OCW KOOPAWHAT, C/IOXKEHME BEKTOPOB, MPOW3BOAHbIE 3M1EMEHTAPHBIX (YHKLMWNA,
NpU3HaK1 NoAobus TpeyronbHUKOB, OMpPeAeeHNe MaoLwaam nIoCcKMX uryp n o6bema Ten.

Buonoeusi: 3NeKTPUYECKME ABMEHNS B XVBOW NPUPOLE, KonebaTeNbHble ABUKEHUA B XXUBOM
npyYpoze, ONTUYECKNE AB/IEHUS B XXMBOI NPUPOJe, LeiiCTBUE pajmaLlmn Ha XX1Bble OpPraHn3Mbl.

Xumusi: CTPOEHME aTOMOB W MOJeKY/, KpuUCTa/iiMyeckasd CTPYKTypa TBEpAbIX Ten,
MexaHu3Mbl 06pa30BaHNA KPUCTINYECKOW PELLETKI, CEKTPaNIbHbIA aHaNN3.

Teocpagpusi: MarHWTHble MOMtOCa 3eM/N, 3a1eXM MarHWTHbIX pyd, POTOCHEMKA 3eMHOM
MOBEPXHOCTU, NpefcKazaHye 3eMIeTPACEHNI.

Texnonoeus: NUHWN 3NEKTpoOrepesay, reHepaTop MNepeMeHHOro ToKa, 3/1eKTPOABUraTesb,
WHOYKUMOHHaA neyb, pafap, PagvonpuémHuK, TeneBu3op, aHTeHHa, TenedoH, CBY-neub,
MPOEKLMOHHBIN annapar, BOJIOKOHHasA ONTUKa, CO/THeYHas 6artapes.



11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBanme  pa3geqoB M TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pazgea 1. JIEKTPOAUHAMMUKA
11 MarHuTHoe  none.  ONeKTpOMarHUTHas 11 1 3 bubnunoreka LIOK
' NHAYKUNSA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHunyeckne 1M 31eKTPOMarHUTHbIE 9 1 bubnunoteka LIOK
' KonebaHms https://m.edsoo.ru/7f41c97c
99 MexaHnyeckne U 3NeKTPOMarHUTHbIE 5 1 Bubnuoteka LIOK
' BOJIHbI https://m.edsoo.ru/7f41c97c
BnbnnoTteka LIOK
2.3 OnTuka 10 3
https://m.edsoo.ru/7f41c97c
WToro no pasgeny 24
Paznen 3. OCHOBBI CHEHHAJII;HOFI TEOPUU OTHOCHUTEJBHOCTHU
31 OcHoBbl cneumansHom Teopun 4 1 bubnunoteka LIOK
' OTHOCUTE/IbHOCTU https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
o bubnuoteka LIOK
4.1 JNemMeHTbl KBaHTOBOW OMTUKN 6
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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Bubnnoteka LIOK

42 CTpoenue atoma 4 https://m.edsoo.ru/7f41c97¢c

Bubnuoteka LIOK

43 ATOMHOE AAPO ° https://m.edsoo.ru/7f41c97c
WToro no pasgeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubnunoteka LIOK

51 AneMeHTbl aCTPOHOMMM N aCTPOGPU3NKM 7 https://m.edsoo.ru/7f41c97c
WToro no pasgeny 7
Pa3znen 6. OBOBIHIAIOIEE IOBTOPEHUE

01 Obobujatolyee nosTOpeHYe 4 Etmtsg:l;l/cr)r:.eezzoo.ru/7f4l|::l§7}§
WToro no pasgeny 4
Pe3epBHOe Bpems 3
OBLUEE KO/IMYECTBO YACOB INO NPOrrAMME = 68
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoeHMe yuye6HOro npeameta «®uU3nKa» Ha YpOBHE CpeAHEero o6Lero o6pa3oBaHus
(6a3oBbIii  YpOBEHb)  [OMKHO  06ECneunTb  [OCTVDKEHWE  CMEAYHOWMX  MYHOCTHBIX,
MeTanpeAMETHbIX 1 NPeaMeTHbIX 06pa3oBaTe/bHbIX Pe3yNbTaToB.

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHbIE pe3ynbTaTbl 0CBOEHMS yyebHOro npeamerta «®Pusnka» [JOMKHbI OTPaXKaTb
FOTOBHOCTb M CMOCOGHOCTb 00YyYatoLMXC PYKOBOACTBOBATLCA CHOPMUPOBAHHON BHYTPEHHEN
no3vuuen JIMYHOCTM, CUCTEMOM LEHHOCTHbIX OPWEHTAUW, MO3UTUBHLIX BHYTPEHHUX
yb6eXXaeHNn, COOTBETCTBYIOWMX  TPaAULUMOHHBIM  LIEHHOCTSM  POCCUIACKOrO  06LLEeCTBa,
pacLUMpeHne XXU3HEHHOTO OfMblTa M OnblTa AeATeNIbHOCTU B MPOLECCe peannsaumm OCHOBHBIX
Hanpas/IeHNA BOCNUTATE/IbHOIN AeATeIbHOCTH, B TOM YMC/IE B YacTU:

1) I'PAKAAHCKOI0 BOCIIMTAHMUA

CPOPMMPOBAHHOCTb  FPaXKAAHCKOM  MO3ULMK  00yYaloLLerocs Kak axkTMBHOMO U
OTBETCTBEHHOIO Y/1eHa POCCUIACKOr0o 06LLECTBa;

NPUHATUE TPaSULMOHHBLIX 06LLEeYe/IOBEYECKMX TYMAHUCTUYECKUX W [AeMOKPATUYeCKMX
LIEHHOCTEN;

FOTOBHOCTb BECTV COBMECTHYH [eATe/lbHOCTb B MHTEpecax rpaxaHCKoro oO6LLecTBa,
y4yacTBOBaTb B Camoynpas/ieHnn B 06pa3oBaTe/ibHON opraHn3aumm;

YMeHMe B3aMMOAENCTBOBATb C COUMaIbHbIMW WHCTUTYTaMW B COOTBETCTBUM C WX
(OYHKLUMAMU N Ha3HAYEeHWEM;

rOTOBHOCTb K 'YMaHWTapHOIN W BOMIOHTEPCKOW LeATe/IbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

ChopMMPOBaHHOCTb POCCUMCKOM MPadKAaHCKON MAEHTUYHOCTM, NaTPUOTU3MA,;

LLEHHOCTHOE OTHOLLEHMe K rOCYapCTBEHHbIM CUMBOJAM, [OCTMXKEHWUSM POCCUINCKMX
YUEHbIX B 06/1aCTN PU3NKN N TEXHUKMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

ChopMMPOBaHHOCTb HPABCTBEHHOI O CO3HaHWSA, 3TUYECKOrO NOBeAEHUS;

CMOCOBHOCTb OLEHMBATL CUTYaUMIO U MPUHUMATb OCO3HAHHbIE PELLEHUs, OPUEHTUPYACH
Ha MOPa/IbHO-HPaBCTBEHHbIE HOPMbI U LLEHHOCTU, B TOM YKC/IE B A€ATENIbHOCTU YYEHOIO;

0CO3HaHMWe NMYHOro BKNafa B NOCTPOEHUEe YCTONYMBOIO 6yAyLLero;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

3CTETUYECKOe OTHOLLEHUE K MUPY, BK/IHOYAsA 3CTETUKY HAy4YHOro TBOPYECTBa, NPUCYLLErO
(h13NYECKON HayKe;

5) Tpy10BOT0 BOCIUTAHUS:

WHTEPEC K pa3/iMyHbIM chepaM NpodecCUOHaNbHON AeATelbHOCTU, B TOM  4uC/ie
CBA3aHHbIM C (DU3MKOA W TEXHWUKOMW, YMeHWe COBeplUaTb OCO3HaHHbIA BbIGOP OGyayLlel
npodeccumn 1 peann3oBbIBaTb COOCTBEHHbIE XXU3HEHHbIE MN/IaHbI;

rOTOBHOCTb M CMOCOBGHOCTL K 06pa3oBaHMIO M caMoobpa3oBaHMIO B 06/1aCTU (PU3NKN Ha
MPOTSHXKEHWUN BCEM XKN3HN;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

CPOPMMPOBAHHOCTb  3KONIOrMYECKON KYNbTypbl, OCO3HaHWe r106abHOro0 XapakTepa
3KOMOrMyecKnx npobsiem;



NNaHNUPOBaHME W OCYLLECTBNEHME [eCTBUIA B OKPY>KatOLLeld cpefe Ha OCHOBE 3HaHMA
Lieneil yCTOMYMBOIrO Pa3BUTUSA YE/TIOBEYECTBA;

paclUMpeHne OonbiTa [AeATeNbHOCTU  3KOMOFMYECKOM HamnpaBMeHHOCTM Ha  OCHOBE
MMEIOLLMXCS 3HaHWI MO U3NKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

ChOPMMPOBAHHOCTb  MMPOBO33PEHNS, COOTBETCTBYOLLEFO COBPEMEHHOMY  YPOBHHO
pasBUTUSA (IN3NYECKOI HayKW;

0CO3HaHWe LeHHOCTM Hay4YHOWN AesTeNbHOCTM, FOTOBHOCTb B MPOLIECCE M3YUYeHUS U3UKN
OCYLLIECTBNATbL MPOEKTHYIO W NCCNeA0BaTENbCKYH AeATeNbHOCTb MHANBMAYa/IbHO U B rpymnne.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA
Ba3oBble Jiornueckue aeiicTBusA:

CaMOCTOATE/IbHO (hOPMY/IMPOBaTL WM aKTyanusnpoBaTb Npo6niemy, paccMaTpuBath eé
BCECTOPOHHE;

OrnpeaenaTb Lenun fedateslbHOCTY, 3aaBaTb NapaMeTpbl U KPUTEPUN NX JOCTUXKEHWS;

BbISIB/IATH 3aKOHOMEPHOCTM U NPOTMBOPEYMNS B PACCMATPUBAEMbIX PU3NYECKMX SBMIEHUAX;

paspabatbiBaTb NJaH peLleHns Npobaembl C YYETOM aHann3a UMEHOLLMXCH MaTepUaibHbIX
N HemaTepuanbHbIX PeCypCoB;

BHOCUTb KOPPEKTWBbLI B [eATENbHOCTb, OLEHMBATb COOTBETCTBME Pe3YyNbTaToB LENsAM,
OLLeHMBaTb PUCKW NOCNEACTBUN AeATeNbHOCTH;

KOOPAMHUPOBaTb W BbIMOMHATL PaboTy B YC/OBUSAX PeasibHOro, BUPTYasbHOrO W
KOMOVMHMPOBaHHOI 0 B3aMOAENCTBUS;

pa3BMBaTb KPeaTVBHOE MbILL/IEHNE NPU PELLEHNMN XXU3HEHHbIX NPO6/IEM.

ba3oBble HcciIeaoBaTeJibCKue IlCﬁCTBI/IﬂZ

BMafleTb Hay4yHOW TEPMMUHOMOIMEN, K/KOUYEBbIMU MOHATUAMM U METoAaMu (PU3NYECKON
HayKu;

B/lafleTb HaBblkamy Y4eBHO-UCCNeA0BaTEIbCKON N MPOEKTHON AeATeNlbHOCTUM B 061acTu
(h131KK, CNOCOBHOCTBIO 1 TOTOBHOCTHIO K CAMOCTOSATENIbHOMY MOUCKY METOZOB PeLleHuns 3a4a4
(hM3MYECKOro cofepykaHusi, NPUMEHEHNIO Pa3/IMYHbIX METOLOB NO3HAHWS;

BNafleTb BUAaMu AeATeNbHOCTM MO MNOMYYEHWIO HOBOrO 3HaHWS, €ro WHTepnpeTaumu,
npeobpa3oBaHN0 M MPUMEHEHWUIO B Pa3/IMYHbIX Y4YeOHbIX CUTyauusax, B TOM 4ucie Mpu
CO3[aHUN Y4eOHbIX NPOEKTOB B 061aCTU (DUNKN;

BbISIBNATb MPUYMHHO-CNEACTBEHHbIE CBSI3M W aKTyanM3npoBaTb 3ajady, BblABUraTb
rmnoTesy eé pelleHns, HaxoAuTb aprymeHTbl [ANA A0Ka3aTeNlbCTBa CBOWX YTBEPXKAEHWMN,
3a/laBaTb napameTpbl U KpUTEpUU peLleHns;

aHaM3MpoBaTb MOJIyYEHHblE B XOAe PeleHns 3afadv  pesynbTaTbl, KPUTUYECKU
OLeHMBaTb UX AOCTOBEPHOCTb, MPOrHO3MPOBaTh M3MEHEHME B HOBbIX YCOBUSIX;

CTaBUTb M (POPMYNMPOBaTb COBCTBEHHbIE 3afayn B 06pa3oBaTe/lbHON AeSTENbHOCTM, B
TOM YmCrie NPy U3yYeHUN (HU3NKHK;

[iaBaTb OLEHKY HOBbIM CUTYaL MM, OLeH1BaTb MPUOBPETEHHbIN ONbIT;

YMETb MEPEHOCUTb 3HaHMS MO (PU3MKE B MPAKTUYECKYH 006/1aCTb XXMU3HEAESATENbHOCTHY;

YMETb MHTErPUpPOBaTh 3HAHUA M3 Pa3HbIX NPeAMETHbIX 06/1acTeN;

BblABMIaTb HOBbIE UAEW, Npea/iaraTb OPUrMHasIbHbIe MOAXOAbI U PeLLeHNs;

CTaBMTb NPOGNEMbI U 3afa4n, AONYCKatoLMe albTePHATUBHBIE PELLEHNS.



PatGora ¢ undopmaunmeii:

B/1afieTb HaBbIKamMy MOyYeHUs MH(opMaLMM (PU3NYECKOTO COLEPXKaHNA U3 UCTOYHUKOB
pasHbIX TWMNOB, CaMOCTOATENIbHO OCYLLECTBNATL MOWUCK, aHain3, cuctemaTmsaunio W
NHTepnpeTauuio MHhopMaLn pasnnyHbIX BUAOB U hOpM NPeaCTaBNeHNS;

OLleHMBaTb [JOCTOBEPHOCTb MH(OPMaLNK;

MCNONb30BaTh CPeAcTBa WHMOPMAUMOHHBLIX WM KOMMYHUKAUMOHHbLIX TEXHONMOMNA B
PELLEHNN KOTHUTMBHbIX, KOMMYHUKaTUBHbLIX W OpraHM3auMOHHbIX 33fad C Ccob6noAeHUeEM
TpGﬁOBaHVIVI IProHOMUKHN, TEXHNKU 6e30MacHOCTU, TUIneHbl, pecypc0c6epe>|<eH|/|ﬂ, NpaBOBbIX U
3TUYECKMX HOPM, HOPM MH(OPMaLMOHHO 6€30MaCHOCTU;

co3[aBaTb TEKCTbl (PM3MYECKOr0o COAEPXKaHUA B pasfIMyHbIX ¢opmartax C Y4YETOM
HasHa4YeHWs UMHGopMauum 1 LeNneBon ayauTopuu, BbloMpas ONTUMaIbHYKO — (hopMmy
NpeACTaBEHNA U BU3YyaNIM3aLnn.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁl—[l)le HeﬁCTBHﬂ:

OCYLLLECTBNATL 0OLLEHME Ha YPOKax (PU3MKM N BO BHE-YPOUHON AeATeNIbHOCTY;

pacno3HaBaTb NPeANOChIIKN KOHPAUKTHBLIX CUTYauuiA 1 CMAryaTb KOHPANKTLI;

pa3BEPHYTO W NIOTMYHO M3NaraTb CBOKH TOYKY 3PEHUS C MCMOb30BaHUEM S3bIKOBbIX
CpepcTs;

MOHMMaTb U UCMNOMb30BaTb NPENMYyLLECTBA KOMaHAHON N UHAWBUAYabHON paboThl;

BblOMpaTb TEMaTUKy U MEeTOAbl COBMECTHbIX AEeWCTBUIA C YYETOM OOLUMX WMHTEPECOB W
BO3MOXHOCTEI KaXX0ro YneHa KOMNeKTuBa,;

NpUHMMaTL LEeM COBMECTHOW [AeATeNlbHOCTW, OpraHu3oBbIBaTb M KOOPAMHWUPOBATb
JeCTBUA MO eé AOCTMXKEHWMIO: COCTaBNATb MfaH AeWCTBUI, pacnpefensiTb poan ¢ Y4ETOM
MHEHWI y4aCTHNKOB, 06CYyX4aTb pe3y/bTaTbl COBMECTHOW paboThl;

OLeHMBATb Ka4ecTBO CBOEr0 BKMaja M KakAOro y4aCcTHMKA KOMaHAbl B 06LLMIA pe3ynbTat
no pa3paboTaHHbIM KPUTEPUSIM;

npegnaratb HOBble MPOEKTbI, OLEHMBATb MAEW C MO3ULUMX HOBU3HbI, OPUTMHASILHOCTH,
NPaKTUYECKO 3HAYMMOCTU;

OCYLLECTBNATb MO3UTMBHOE CTpaTermyeckoe MOBeAeHME B Pa3/IMYHbIX CUTyaumsX,
MPOSBAATbL TBOPUECTBO N BOOBPaXKeHME, ObITb MHULNATUBHBIM.

PerJIﬂTl/IBHLIe YHUBEPCAJBHBLIC yl{eﬁﬂue HeﬁCTBHﬂ
Camoopranusanus:
CaMOCTOATE/IbHO OCYLLECTBMSATb MO3HaBATE/IbHYHO [AeATeNbHOCTb B 061aCTU (DU3NKU 1
aCTPOHOMUW, BbISIBNATL NPO6IEMbI, CTaBUTb U (DOPMYNMPOBaTb COGCTBEHHbIE 3aauu;
CaMOCTOATE/IbHO COCTaBNATb MNMaH PELUEHUSt PacYETHbLIX M KayeCTBEHHbIX 3adad, MnaH
BbIMO/IHEHNA MPaKTUYECKOM paboTbl C YYETOM MMEIOLUMXCS PECcYpCcOB, COOBCTBEHHbIX
BO3MOXHOCTEN 1 NPeANOYTEHWNA,
AaBaTb OLEHKY HOBbIM CUTYyaLMsIM;
paclnpsTb paMKK y4ebHOro npeaMeTa Ha OCHOBE NIMYHbIX MPEANOYTEHWA,
Aenatb 0CO3HaHHbIN BbI6OP, aprymMmeHTMpoBaTb ero, 6patb Ha ceb6si OTBETCTBEHHOCTH 3a
peLLeHNe;
OLeHMBaTb MNPUOBPETEHHDIN ONbIT;
cnoco6cTBoBaTb (JOPMUPOBAHMIO U MPOSBMEHUIO 3pyAMLMM B 06M1acTv  (M3MKMK,
MOCTOSIHHO NOBbILLATL CBOW 06Pa30BaTENbHbINA U KYNbTYPHbI YPOBEHb.
CaMOKOHTPOHL, 3MOHI/IOH3J1]:HI>Iﬁ HHTEJIJICKT:



fiaBaTb OLIEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTUBbI B AeATeNbHOCTb, OLIEHMBATb
COOTBETCTBME Pe3y/bTaToB LieNam,;

B/lafleTb HaBblKamy MO3HaBaTe/lbHON PethIeKCUM KakK OCO3HaHWA COBEPLLAEMbIX [eiCTBUIA
W MbIC/IUTENbHbIX NPOLECCOB, MX PE3Y/IbTaTOB U OCHOBAHMWIA;

MCNONb30BaTh NPUEMBI pethIeKCUM /19 OLEHKW CUTYaLun, BbiI60pa BEPHOIO PeLleHus;

YMeTb OLeHMBATb PUCKWN 1 CBOEBPEMEHHO NPUHMUMATb PELLEHUSA MO UX CHKEHNIO;

MPUHUMATL MOTUBbLI U apryMeHTbI APYrnX Npv aHan3e pesynbTaTtoB AesTe/lbHOCTH;

npUHMMaTh cebs, NOHNMas CBON HeLOCTaTKMN U JOCTOMHCTBA,;

MPUHMMATL MOTUBBI U apryMeHTbI ApYrUX NPy aHa/In3e pe3ynbTaToB AeATe/lbHOCTY;

npun3HaBaTb CBOE NPaBo 1 NPaBo APYrux Ha OLLUMOKN.

B npovecce JOCTUXKEHUSA IMYHOCTHBIX Pe3y/ibTaTOB OCBOEHWA MPOrpamMmmbl Mo (n3nkKe 414
YPOBHA cpeaHero obLiero obpasoBaHMs y 00y4atOLLMXCS COBEPLUEHCTBYETCA 3MOLMOHANbHBIIA
WHTENNEKT, NpeAnonararoLnii copmMmpoBaHHOCTb:

CaMOCO3HaHMS, BK/IHOYAKOLLEr0 CMOCOOHOCTL MOHMMATL CBOE 3MOLIMOHa/IbHOE COCTOSIHME,
BUAETb HanpaBeHns pa3BUTUSA COOCTBEHHOI 3MOLMOHa/IbHOM Ccthepbl, ObITb YBEPEHHBLIM B CEOE;

camoperynmpoBaHus, BK/IOHaIOLLEro CaMOKOHTPO/b, yMeHwue npUHUMaTb
OTBETCTBEHHOCTb 3a CBO& MOBeAeHWe, CMOCOOGHOCTb afanTUPOBaTbCA K 3MOLMOHA/IbHbLIM
N3MEHEHUAM U NPOSBNATb TMOKOCTb, ObITb OTKPLITLIM HOBOMY;

BHYTPEHHE MOTMBaLMK, BK/OYAOLWEA CTPeMSIEHWE K AOCTVDKEHMIO Lenn U ycnexy,
OMTUMM3M, UHULMATUBHOCTb, YMEHWE [eCTBOBATb NCXOAA U3 CBOMX BO3MOXHOCTEN;

3aMMaTUK, BKIHOYAKOLEN CMOCOOGHOCTb MOHMMATb 3MOLMOHA/IbHOE COCTOSIHWE [LpYrux,
YUYUTbIBATH €r0 NP OCYLLECTB/IEHNN 00LLIEHMS, CMOCOOHOCTb K COMYBCTBUIO U COMEPEXXMBAHNIO;

COLMasIbHbIX HaBbIKOB, BK/THOYAIOLLMX CMOCOOHOCTbL BbICTPaMBaTb OTHOLUEHUSA C APYrMMU
noAbMK, 3a60TUTLCA, MPOSABNATL UHTEPEC U pa3peLLaTb KOHPANKTBI.

NPEIMETHBIE PE3YJIBTATHI

K KoHLy 06y4yeHuns B 10 kaacce npegMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE [O/MKHbI
oTpaXkaTb CHOPMUPOBAHHOCTb Y 06YYAOLLMXCA YMEHWIA:

[AEMOHCTPMPOBATL Ha NpuMepax Posib U MecTo (M3MKN B (DOPMUPOBAHUN COBPEMEHHOM
Hay4YHOW KapTUHbl MUPa, B Pa3BUTUN COBPEMEHHOW TEXHWKM U TEXHOMOMMI, B NPaKTUYECKON
NEeATENbHOCTY NIOAEN;

YUMTbIBaTb TPaHUUbl MPUMEHEHUS W3YYeHHbIX (U3NYECKUX MOLeNeil: MaTepuasibHas
TOYKA, MHepumanbHas cuctema OTcuéTa, abCOMOTHO TBEPZOE TeNo, WUAeaslbHbIA ras, MOAenun
CTPOEHMSA ra3oB, XULKOCTEN W TBEPAbIX Tes, TOUEYHbIA 3NEKTPUYECKUIA 3apsaj, Npu peLleHnm
(hM3MYeCKmX 3amauv;

pacrno3HaeaTb (hm3myeckue sBreHUs (MPoLecchbl) M OOBACHATL MX Ha OCHOBE 3aKOHOB
MEXaHUKWN, MONEKYNAPHO-KMHETUYECKOW Teopun CTPOEHMUSI BeLLeCcTBa W 3NeKTPOAVHAMUKN:
paBHOMEPHOE W PaBHOYCKOPEHHOE NPSMOSIMHENHOe [BWXKEHWE, CBOOOAHOe NajeHue Ten,
[BWKEHVME MO OKPY)XHOCTW, WHEepuus, B3aumogeinctsme Ten, Anddysmus, 6GpoyHOBCKOe
[BVWKEHVE, CTPOEHME >KNAKOCTEN W TBEPAbIX Tes, U3MEHeHMe 06bEMa Ten Mpu HarpeBaHUK
(oxnaxpgeHuu), Tens0Boe paBHOBECUE, NCNApPeHWe, KOHAeHCaUus, NnaBneHne, Kpuctanmsaums,
KUMeHWe, BNaXHOCTb BO3A4yXa, MOBbILLEHWe AaB/eHWs rasa npu ero HarpeBaHWM B 3aKPbITOM
cocyfle, CBA3b MeXJy napameTpaMu COCTOSIHMS rasa B M30Mpoueccax, 3/eKTpusauus Ten,
B3aVMO/enCcTBIUe 3apaLoB;



OMunCbIBaTb MeXaHWYeCKoe ABVIKEHWE, WUCMOMb3ysa (PU3NYECKMEe BEIMYMHBI: KOOPAMHATA,
nyTb, MepeMeLLeHne, CKOPOCTb, YCKOPeHWe, macca Tefa, Cua, UMMynbC Tena, KUHEeTMYecKas
3Heprusa, noTeHuManbHas 3Heprus, MexaHuyeckas paboTa, MexaHW4yeckas MOLLHOCTb; Mpwu
OnucaHWM MpaBUIbHO TPakTOBaTb (PU3MYECKUIA CMbICT  WCMOMb3YEMbIX  BEIMYMH, UX
0603HaYeHNA N eANHNLbI, HAXOANTb (DOPMY/ibl, CBA3bIBAIOLLME AAHHYIO (PU3NYECKYHO BEUUYNHY
C ApyrvMu BeiMynHamu,

ONUCbIBaTb WU3YYeHHbIE TeM/oBble CBOWCTBA Ten W TENOBble SBMEHWUSA, WCMO/Mb3YA
(hM3nYecKne BEMMUMHBL: [aBfieHWe rasa, Temnepartypa, CpefHAs KWHETUYecKas 3Heprus
Xa0TUYECKOrO ABWXKEHWA MOJEKYN, CpefHEeKBajpaTU4Has CKOPOCTb MOJEKY/, KOMNYECTBO
TenoTbl, BHYTPEHHAA 3Heprus, pabota rasa, KOIPMUUUEHT NOME3HOro [eicTBUS TEnJoBOro
[Burarens; npu onucaH1Um NPasBnIbHO TPAKTOBaTb (PU3NYECKMIA CMbICN UCMO/b3YEMbIX BEUYUH,
X 0003HAYEeHNA W efVMHULbI, HaXOAWTb (HOPMYsbl, CBA3bIBAtOLME [AaHHYIO (DU3NYECKYHO
BE/IMYMHY C APYrMU BEMYNHAM;

ONUCbIBaTb M3YYeHHble 3/1IEKTPUYECKME CBOWCTBA BELLECTBA W 3/MEKTPUYECKME ABMEHUSA
(npoueccobl), UCNOb3ys PU3NYECKME BEMIMYMHBI: 3NIEKTPUYECKUIA 3apsaj, 3NEeKTPUYecKoe nose,
HanpsKEHHOCTb MNONSA, MOTeHUMan, pPasHOCTb MOTEHUMANIoB; MNPV  OMUCaHUW  MNPaBU/IbHO
TpakToBaTb (PU3NYECKNIA CMbIC/T WMCMOMb3YEMbIX BEIMYMH, UX O0603HAYEHWUS W eAUVHULbI;
yKasblBaTb (POPMY/ibl, CBA3bIBAIOLLME AAHHYHO PU3NYECKYIO BENIMUMHY C LPYTUMU BEIMYMHAMM,

aHanM3npoBaTb (PU3NYECKME MPOLECCHI U ABMNEHUS, UCMO/Mb3yA (PU3NYECKME 3aKOHbI U
NPUHUMNLI: 3aKOH BcemnpHoro TaroteHus, I, Il n 11l 3akoHbl HbIOTOHA, 3aKOH COXpaHeHus
MEeXaHNYeCKOM 3Hepruu, 3aKOH COXpPaHeHUs UMNY/bCa, NPUHLMN CYnepnosuLum cui, NpUHUMN
paBHOMPaBNA UHePLMaNIbHbIX CUCTEM OTCYETA, MONEKYNAPHO-KMHETUYECKYHO TEOPUIO CTPOEHUS
BELLLECTBA, ra3oBble 3aKOHbl, CBA3b CpPefHEN KWHETUYEeCKOW 3Hepruv TersioBOro [ABMXKEHUS
MOJIEKYN C abCOMOTHOW TeMMepaTypoi, MepBblid 3aKOH TEPMOAMHAMUKW, 3aKOH COXPaHeHWs
3NIEKTPUYECKOro 3apsda, 3akoH KynoHa, npu 3TOM pasnivyatb CAOBECHYK (DOPMY/IMPOBKY
3aKOHa, ero MaTemMaT1yecKoe BblpaKeHue 1 ycnosus (rpaHuubl, 061acTv) NPUMEHUMOCTH;

0OBACHATL OCHOBHbIE MPUHLMIbI AeACTBUS MaLLWH, NPUOG0POB M TEXHUYECKUX YCTPONCTB;
pasnnyatb YCnoBms Ux 6e30nacHOro UCMob30BaHNA B NOBCELHEBHOW XM3HU;

BbINO/IHATL 9KCMEPVMMEHTbI MO WUCCNEeL0BaHUI0 (DU3NYECKUX ABMIEHWA W MPOLECCOB C
NCMOMb30BaHMEM  MPAMbIX W KOCBEHHbIX — W3MepeHWi, npu  3TOM  (hOpPMY/MPOBaThb
npobnemy/sagayy W runotesy y4ebHOro 3KCMepMMeHTa, cobupaTb YCTAHOBKY U3
Npes/I0KeHHOro 060pyA0BaHMs, NPOBOANTL OMNbIT U POPMY/NIMPOBATL BbIBOAbI;

OCYLLECTB/IATL MNPSAMbIE WM KOCBEHHbIE W3MEPEHUS (U3NYECKUX BENNYUH, NPU 3TOM
BblOMpaTh ONTUMaSbHBIA CrOCO6 M3MEPEHUA W UCNOMb30BaTb W3BECTHbIE METOLbl OLEHKM
MOrpeLLHOCTEN N3MEepPEHWIA;

nccnefoBatb 3aBUCUMMOCTU  MeXAy (PU3MYECKUMM  BeIMYMHAMUM € UCMO/Ib30BaHUEM
NPAMbIX W3MEPEHUI, NPWU 3TOM KOHCTPYMpPOBaTb YCTaHOBKY, (MKCMPOBaTb pe3ynbTarhl
MONTYYEHHON 3aBUCMMOCTU (PU3NYECKMX BEIMYMH B BUAe Tabnuy v rpaukos, fenaTb BbIBOAbI
Mo pesy/ibTaram MCC/ef0BaHus;

cobnogate npasuna 6e3onacHoOro Tpyga nNpv NPOBeAEHUM WUCCNef0BaHWA B pamMKax
y4ebHOro 3aKcnepumeHTa, Yy4eOHO-UCCNEOBATENbCKOM M MPOEKTHOW  [eATeNbHOCTU €
MCNONb30BaHNEM U3MEPUTENbHBIX YCTPONCTB U NabopaToOpHOro 060pyA0BaHNS;

pelatb pacyéTHble 3afayus C SBHO 3afaHHOW (M3MYECKON MOAENbIO, WCMOoNb3yAa
(hn3nyecKmne 3aKOHbI U MPUHLMMBI, HA OCHOBE aHasM3a YCN0BMS 3afa4un BblonpaTb (U3NYECKYHO
MoZe/lb, BblAeNATb (M3NYECKMe BEIUYMHBI U (DOPMYSbl, HEOOXOAMMblE NS €€ peLueHus,
MPOBOANTL PACUEThI 1 OLEeHMBATb PeasIbHOCTb MOJTYYEHHOT0 3HAYEHNSA (U3UYECKON BENINYMNHBI;



pelaTb KauyecTBEHHblE 3afayun: BbICTpavBaTb JIOTMYECKN HEMPOTUBOPEUMBYHO LLEMOUKY
PacCy>XJeHWiA C OMopPOi Ha N3YYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU 1 (PU3NYECKMe AB/IEHNS;

NCMONb30BaTb NPU  pelleHUn  Yy4ebHbIX 3a4ady COBPEMEHHblE  MH(OPMALMOHHbIE
TEXHOMOMMN A1 NMOUCKA, CTPYKTYPUPOBaHWS, UHTEpNpeTaumMnm 1 npeactasneHns yyebHOW U
Hay4YHO-NONYNAPHON WHGMOPMALMK, MNOMYYEHHON W3 PasfIMYHBIX WUCTOYHWMKOB, KPUTUYECKM
aHasM3MpoBaThb Noslydaemyo MH(OpMaLmIo;

MPMBOAMTL NPUMEPbI BKMaLa POCCUICKMX U 3apYOeXHbIX YUEHbIX-(DU3NKOB B pasBuTHe
HayKK, 06bACHEHVE MPOLLECCOB OKPYXKAIOLLEr0 MUPa, B Pa3BUTUE TEXHWUKMN U TEXHOMOMNIA;

MCNONMb30BaTb TEOPETUYECKME 3HaHMA N0 (IU3MKe B MOBCEAHEBHOW >KM3HW Ans
obecrieveHns 6e30MacHOCTY NpW obpaLleHnn ¢ NpruéopaMm 1 TEXHNUYECKMUN YCTPONCTBaMU, ANs
COXpaHeHMs 340P0Bbs 1 COBMOAEHNA HOPM 3KOIOrMYECKOro NOBELEHWS B OKPYXKAIOLLel cpeje;

paboTaTb B rpynmne c BbIMOHEHWEM Pa3NYHBIX COLMaNbHBIX POSER, NaHMPoBaTb PaboTy
rpynnbl, pauvoHasbHO pacnpefensaTb 0643aHHOCTM WM MNaHUPOBaTb  AeATENbHOCTb B
HecTaHAapPTHbIX CUTYyaUWsiX, afleKBaTHO OLEHMBaTb BK/af KaXAoro n3 y4yacTHWKOB Fpynmbl B
peLLleHne paccMaTpmBaeMoi Npobemsl.

K KoHLy 06yueHnsi B 11 kaacce NpegMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE LO/DKHbI
OTpaxaTb CHOPMMPOBAHHOCTL Y 06YYaLOLLMXCA YMEHWIA:

AEMOHCTPMPOBaTb Ha MpMmepax po/ib U MeCTO (M3MKM B (HOPMUPOBAHUM COBPEMEHHOIA
Hay4YHOW KapTUHbl MUPa, B Pa3BUTUN COBPEMEHHOW TEXHWKM W TEXHOMOMMIA, B NPaKTUYECKOi
AEeATeNbHOCTY NOAEN, LeNOCTHOCTb U eAUHCTBO (IU3NYECKO KapTUHbI MUPA;

YUNTbIBaTb  FPaHULbl MPUMEHEHUS U3YYEHHbIX (U3NYECKUX MOAENE: TOYEUHbIN
ANEeKTPUYECKUIA 3apaf, /lyd CBeTa, TOYEYHbI WCTOYHWMK CBeTa, fAepHas MOfe/lb aToma,
HYK/OHHas MOZe b aTOMHOT 0 fipa Npu peLleHnn (PrU3nYecknx 3agay;

pacnosHaBaTb (M3nyeckne sBneHMs (MPOLECCbl) M OOBACHATL MX Ha OCHOBE 3aKOHOB
3NEKTPOAMHAMUKMA N KBAHTOBOM (DM3MKMW: 3MEKTpUYEcKas NPOBOAMMOCTb, TEMI0BOE, CBETOBOE,
XMMWYECKOE, MarHWTHOe [JeNCTBUA TOKa, B3aMMO[ENCTBME MAarHUTOB, 3/1EKTPOMarHWTHas
VHAYKUWS, [LEeACTBUME MarHUTHOrO MNOMs Ha MPOBOAHWK C TOKOM W ABWKYLMIACA 3apsf,
3N1EeKTPOMarHUTHbIe KonebaHus 1 BOMHbI, MPAMO/IMHENIHOE pacnpoCTPaHeHMe CBETa, OTPaXKeHMe,
npenomneHune, uHTepdepeHUMUs, AUPpakyMa 1 nonspusaums CBeTa, AMCNEpPCUst  CBeTa,
(hOoTO3NEKTPUYECKMI 3pdeKT (hoTO3(h(eKT), CBETOBOE AaBNeHMe, BOSHUKHOBEHWNE IMHENYATOro
CMeKTpa aToma BOLopoAa, ECTECTBEHHAS M UCKYCCTBEHHAs Paju0aKTUBHOCT;

ONuCbIBaTb M3Y4eHHble CBOWCTBA BeLLECTBa (3NEKTPUYECKME, MarHWTHbIE, ONTUYECKMUE,
3NEKTPUYECKYHO NPOBOAUMOCTb PasfIMYHbIX CPef) W 3M1eKTPOMarHUTHble SBNEHUS (NPOLEcChl),
NCNonb3ys (U3NYECKMEe BENNUMHBI:  3NMEKTPUYECKNA  3apaf, CWna TOKa, 3MEeKTPUYEcKoe
Hanps>KeHue, 3NeKTPUYECKOe CONPOTUB/IEHME, PA3HOCTb NMOTEHLMAN0B, 3EKTPOABMXKYLLLASA CUNa,
paboTa TOKa, MHAYKUMS MarHUTHOro nons, cuna Amnepa, cuna JlopeHua, WUHAYKTUBHOCTb
KaTyLUKW, 3HEPrus 3MeKTPUYECKOTO M MarHUTHOroO MNOMei, Mepuoj U 4vactoTa KonebaHwuii B
KonebaTeslbHOM KOHTYpe, 3apsaj 1 cuia ToKa B MPOLecce rapMOHUYECKUX 31EKTPOMArHUTHBIX
KonebaHui, (POKYCHOe pacCcTosHWe M ONTMYecKas cuna SUH3bI, NPU ONUCaHUWM MPaBUIbHO
TPaKTOBaTb (PMU3NYECKMIA CMbICAT UCMO/b3YEMbIX BEANYMH, WX OO03HAYEHWUS W eAUHMLbI,
yKasblBaTb (hOPMY/ibl, CBA3bIBAOLLME AaHHYIO (DU3NYECKYHO BENNUMNHY C APYTMMW BENNYNHAMMY;

OMNCLIBaTb M3YYeHHble KBaHTOBbIE SBMEHWS W MPOLECCHI, UCMOMb3ys (PU3MyecKue
BE/IMYMHbBI: CKOPOCTb 3M1EKTPOMArHWTHbIX BOJIH, A4/IMHA BOMHbI U 4acTOTa CBETa, 3HEPrvs U
uMnNynbC (POTOHA, Nepuof nonypacnaga, SHEPrus CBA3WM aTOMHbIX S4ep, NpU OnucaHum
MpaBUIbHO TPaKTOBaTb (DM3NYECKMIA CMbICT WMCMOMb3YEMbIX BEIMYMH, UX 0003HAYEHUA 1



efVMHNLbI, YKa3biBaTb (JOPMY/ibl, CBA3bIBAKOLLME AAaHHYKO (U3NYECKYHO BENIMYMHY C APYrvMu
BEIMYMHAMMU, BbIYUCNATL 3HAYEHME (DU3NYECKONW BE/TMYUNHBI;

aHa/IM3MpoBaTh (PU3NYECKMe NPOLECChl M ABMEHUA, UCNONb3YA (M3NYECKMe 3aKOHbl U
NpUHUMNBLL:  3aKOH OMa, 3aKOHbl MOC/eA0BaTe/IbHOTO W MapasiielbHOro  COeAuvHEHUs
MPOBOAHMKOB, 3aKOH J[bKoyns—JleHua, 3aKOH 3M1eKTPOMArHUTHOM  MHAYKUWMMW,  3aKOH
NPAMOJSIMHENHOrO PacnpoCTpaHeHMsi CBETa, 3aKOHbl OTPaXXEHWS CBETA, 3aKOHbl MPenomseHns
CBeTa, YypaBHeHMe JWHWTeHa AN (OTo3((eKTa, 3aKOH COXPAHEHUS 3SHEpPruu, 3akoH
COXPAHEHUs MMMy/bCa, 3aKOH COXPaHEHWS 3MeKTPUYECKOro 3apsda, 3aKOH COXpaHeHus
MaccoBOro 4mcna, noctynartbl bopa, 3aKOH pajMoakTMBHOrO pacnafga, npyv 3TOM pasnyartb
C/IOBECHYIO (DOPMY/IMPOBKY 3aKOHa, ero MaTeMaTU4yecKoe BbIpaKeHue K ycnosusa (rpaHuupbl,
06/1acTn) NPUMEHNMOCTH;

OMpefenaTb HanpasfieHVWe BeKTOpa WHAYKUUW MarHUTHOrO Mons MpPOBOAHWKA C TOKOM,
cunbl AMnepa u cunbl JlopeHua;

CTPOMTb M ONUCBIBaTL N300paXKeHMe, CO34aBaeMoe NI0CKMM 3epKasioM, TOHKON NNH30IA;

BbINOMHATL 3KCMEPUMEHTbI MO UCCNEeA0BaHMI0 (DU3NYECKUX SBNEHWIA U NPOLLECCOB C
MCNONb30BaHWEM  MPSAMbIX UM KOCBEHHbIX  W3MEpeHWin: npu  3TOM  (hOpMYy/MpoBaThb
npobnemy/sagadyy M runotesy Yy4ebHOro 3KCrepumeHTa, cobupaTb YCTaHOBKY U3
npesnoXeHHOro 060pyfoBaHNA, NPOBOAUTL OMbIT U (hOPMY/IMPOBATL BbIBOAbI;

OCYLLECTBNATL MNPSMbIE M KOCBEHHblE W3MEpPEeHUsS (U3NYECKMX BENUYMH, NPU 3TOM
BblOMpaTb ONTUMa/IbHBIA CNOCO6 M3MepPeHWUs U UCMO0/Mb30BaTb W3BECTHbIE METOAbl OLEHKM
MOrpeLLIHOCTEN N3MEPEHNI;

nccnefoBaTb 3aBUCUMOCTI (PU3NYECKMX BEMIMUMH C UCMOb30BaHWEM MPAMbIX U3MEPEHMNIA:
NPy 3TOM KOHCTPYWMpPOBaTb YCTAHOBKY, (PMKCMPOBaTb pe3ynbTaTbl MOYyYEHHOW 3aBUCUMOCTM
(M3NYECKMX BeNMYMH B BUAe Tabnuuy W rpaukos, fenatb BbIBOAbI MO pe3ynbTaram
nccnefoBaHus;

cobnogatb npasuna 6Ge3onacHOro Tpyga Npv NPOBEAEHUM WUCCNeAO0BaHWA B pamMKax
y4ebHOro 3KCnepumeHTa, Y4ebHO-UCCNeAOBaTENbCKOM W MPOEKTHOW  [AesTeNbHOCTU €
MCNONb30BaHNEM U3MEPUTENbHBIX YCTPOINCTB M 1ab0paToOpHOro 060pya0BaHUS;

pewwartb pacyéTHble 3afayM C SBHO 3afaHHOW (U3NYECKON MOZAEeNbi, UCMOosb3ys
(pM3MYecKme 3aKOHbI 1 MPUHLMNbI, HA OCHOBE aHa/nm3a yCoBUA 3afa4mn BblovpaTb U3NYECKYHO
MOA€Nb, BblAENATb (PU3NYECKME BeUYMHbI U (DOPMY/bl, HEOOXO4UMbIE AN eé peLleHus,
MPOBOAUTL PaCYETbI U OLEHMBATb PeaslbHOCTb MOJTYHYEHHOI 0 3HaYEeHUA (PU3NUECKOW BE/IMYMHBI;

pelaTb KayeCTBEHHble 3afayn: BbICTpamBaTb JIOTMYECKU HEMpPOTMBOPEUMBYHO LIEMNOYKY
PacCy>XAEHNIA C ONOPOIA Ha N3YUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU 1 (PU3NYECKMNE SBIEHUS;

MCMosb30BaTb MNPU  PeLleHnn  y4yebHbIX 33dad  COBPEMEHHble  MH(OPMaLMOHHbIe
TEXHONOMMN A1 MOUCKA, CTPYKTYPUPOBAHWA, WHTepnpeTauum n npeactaBneHus y4yebHOW w
Hay4YHO-MOMYNSAPHOM MH(OpMaLuK, MOMYYEeHHOW W3 PasIMYHbIX WCTOYHUKOB, KPUTUYECKM
aHa/IM3MpoBaTh MosyvaemMyr MH(POPMaLUIO;

06BACHATb NPUHLMNbI AENCTBMSA MaLIVH, NPUBGOPOB 1 TEXHNYECKMX YCTPONCTB, pasnnyaThb
YCNOBMA NX 6e30MacHOro NCMob30BaHNSA B NOBCELHEBHOW XM3HM;

NPUBOAUTL NPUMepPbI BK1afa POCCUMCKMX N 3apyBeXXHbIX YUYEHBbIX-(IM3NKOB B pa3BUTUE
HayKu, B 00BACHEHME NPOLECCOB OKPY>KAIOLLEr0 MUPa, B Pa3BUTUE TEXHWUKM N TEXHONOT A,

MCNONb30BaTb TEOPETUYECKME 3HAHUA N0 (PM3MKE B MNOBCEAHEBHON XXWU3HWM ANA
obecrieveHns 6e30MacHOCTY NpW obpaLleHn ¢ NprubopaMm 1 TEXHUYECKMMUN YCTPONCTBaMU, ANS
COXPaHeHUA 34,0P0Bbs U COONOAEHNA HOPM 3KOOMMYECKOr0 NOBELEHNS B OKPYXKatOLLEN Cpese;



paboTaTh B rpynmne C BbINONHEHNEM Pa3/INUHbIX COLMabHbIX PONEN, NaHMpoBaTb paboTy
rpynnbl, paUuoHanbHO pacnpefensTs 0653aHHOCTM U MJaHUPOBaTb  [ESTENbHOCTb B
HECTaHAAPTHbIX CUTYyaUUsX, afleKBaTHO OLIEHMBATb BKNaf KaXA0ro U3 YYaCTHUKOB rpynnbl B
peLLeHNe paccMaTprBaemoli NPo6eMbI.

BOCIIMTATEJBHASA COCTOBJIAIOIIAA TTPEIMETA

BocnuTtatenbHasd  cocToBnsolas  yyebHoro npegmeta  «du3nKa»  peasM3yeTcs  yepes
1CNO/b30BaHVE BUAOB M (DOPM LeATeNIbHOCTU, OMUCaHHBIX B MOAY/E «YPOUHas LeATe/IbHOCTb»
«Paboueii nporpamMmMbl BOCMIUTaHUSA»

Pean3aums negarornyeckumm paboTHUKaMM BOCMUTATENIbHOrO MOTEHUMaNa ypoKa
npegnonaraeT CleayoLLee:

® yCTaHOB/NEHWE AOBEPUTENbHBIX OTHOLLEHWI MEXAY Nnefarornyeckum paboTHUKOM
n obyyaroLymMmncs, Croco6CTBYIOLMX MO3UTUBHOMY BOCMPUATUIO  0ByyvaroLmMmca
TpeboBaHW M MPOCbO Meaarornyeckoro pPaboTHWMKA, MPUBMIEYEHWUIO WX BHUMaHUA K
06Ccy»aaeMoli Ha Ypoke nHhopmaLmn, akTUBM3aLMK NO3HaBaTeIbHON LeATeNbHOCTH;

" [06yX/eHNe 00y4aroLmMxcs CcobNAaTb Ha YpPOKe O06OWEenpuHATbIE HOPMbI
noBefieHns, npasuia O6LEHNWA €O cTapwymMu  (Megarornyeckumy  paboTHUKamm) u
CBepCTHUKamu (00y4aroLLMMICS), NPUHLMMNBI Y4eOHOW AUCUMMIVHBI 1 CaMOOpraHu3aLuu;

* IPUB/IEYEHVE BHUMAHNA 00yYatoWMXCA K LLEHHOCTHOMY acrnekTy M3yyaemblX Ha
YPOKax siBNIeHNIA, opraHmnsaums nx paboTbl C Nosly4aeMon Ha YPOKe COLMaIbHO 3HaUYMMOM
WH(opMaumedl — WHULMUPOBaHME €€ O06CYX/EeHMS, BbICKa3blBaHUA 06YyYatoLLMMUCS
CBOEro MHeHus Mo 3TOMY NMOBOAY, BbIpabOTKM CBOEr0 K Heil OTHOLLUEHUS;

" ICMO/Ib30BAHNE  BOCMUTATE/IbHbIX ~ BO3MOXHOCTENM  COfepXaHus  y4ebHOro
npegmeta  4yepe3  [JeMOHCTpauuio  obydvarolyMMuca  MPUMEpPOB  OTBETCTBEHHOTO,
rPaXX4aHCKOro MOBEeAEHWUs, MPOSABIEHUS YenoBeKonobus n [06pocepAeyHoOCTy, Yepes
nofbop COOTBETCTBYIOLWMX TEKCTOB A5 UTEHUSA, 3afad A9 pelleHus, npob/ieMHbIX
CUTYyauuin ans 06Cy)XAeHNs B Knacce;

"MPUMEHEHVNE Ha YPOKe WHTEPaKTMBHbLIX (OpM paboTbl C 00y4aroLMMUCH:
WHTENNEKTYaNIbHbIX UIP, CTUMYIMPYIOWMUX NO3HABATE/IbHYI0 MOTMBALMIO 00yvatoLwmxcs;
AMLAKTUYECKOro TeaTpa, rAe MONyYeHHble Ha YPOKe 3HaHMs O00bIrpbiBalOTCA B
TeaTpasibHbIX MOCTAHOBKAX; [AWMCKYCCWM, KOTOpble [al0T 06y4atoLMMCA BO3MOXHOCTb
NPUOGPeCTN ONbIT BefeHWU KOHCTPYKTMBHOIO Auanora; rpynnosoi paboTsl uin paboTsl B
napax, KoTopble y4aT KOMaHAHOMW paboTe 1 B3aMMOLEUCTBUIO C APYTUMUN LETbMU;

"BK/IIOYEHME B YPOK WIPOBbIX MNpouedyp, KOTOpble MOMOratT MNoALepXarhb
MOTMBALMIO OOYYaloLMXCA K MOMYYEHUIO 3HaHUWA, HaMKMBAHUIO  MO3UTUBHBIX
MEX/MYHOCTHbLIX OTHOLLEHWIA B K/acce, MOMOrarT YCTaHOB/IEHWUIO [00pOXKenaTe/bHON
aTMocepbl BO BpeMs YPOKa,;

= OpraHm3aumsa WweMcTsa MOTUBMPOBAHHbIX Y 3PYAMPOBaHHbIX 00y4atoLUXCs Haj,
NX HeycrneBalLWMUMMN OLHOK/IACCHUKaMK, [atOLLero UM COUMaNbHO 3HAYMMbIA  OMbIT
COTPYAHMYECTBA M B3aUMHOW NOMOLLW;



MpunoxeHne K paéoueid nporpamme no npeaMeTy

«PuU3nKa»
PaccMOTpeHO Ha MeTOAMYECKOM 06beaNHEHNN [MpUHATO Ha NejarorMyecKoM cosete YTBepxaeHa
MpoTokon Ne 1 o1 30.08.2023r. Mpotokon Ne 1 ot 30.08.2023r. Mpurka3s Ne 525-0 ot 30.08.2023r.

HNOYPOYHOE IINTAHUPOBAHMUE na 2023-2024 y4eOHblii roa
®u3uka (0a30Bblii yPOBEHDb)

Yuntens: Netpynes NeTp Hnkonaesny

Knacc: 10

O6Lee KOMYECTBO YacOB Ha NMpegMeT Nno y4yebHoMY nsiaHy — 68 4., No 2 yaca B HeAesto
Bcero yuebHbIX Hegenb - 34

3 H1X Ha:

| nonyrogue — 32 u.

Il nonyrogne — 36 u.

Ha KOHTPO/IbHble PaboThl - 2 .

YuebHuk: ®dusnka 10 Msakuwes I.A., byxosues b.b., Cotckuii H.H. nog pepakuymein MapdeHTbeBoit H.A.  AKUMOHEPHOE 0O6LLECTBO
"3paTenscTBo "lpoceeLleHne"



INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB @akTHYeCKasA  DjIeKTPOHHbIE HH(PPOBLIE
Ne Tema ypoka Kontpoabubie IIpakTuueckue Hata aara oOpa3oBaTe/ibHbIE
n/n Bcero U3YYeHUs
padoThbI padoTbI U3y'YCHUs pecypcbl
dun3rka — Hayka o0
npupoge. HayuHble 1 2 09 Bubnuoteka LIOK
METOAbl  MO3HaHWS ' https://m.edsoo.ru/ff0c32e2
OKpY>KaroLLlero Mupa
Po/b 1 MeCTO (hU3NKK
B (hopmMrpoBaHUM
COBPeMEeHHOM
HayEHOVI KapTvHbl 1 7.09 bubnmorexa HOK
https://m.edsoo.ru/ff0c33e6
Mupa, B
NpaKkTUYeCcKow
[eATeNIbHOCTY Nofei
MexaHunyeckoe
ABWKEHNE.
OTHOCUTENBHOCTb
MeXaHN4ecKoro 1 14.09 bubnmorexa HOK
https://m.edsoo.ru/ff0c3508
LBWKEHNS.
MepemelLeHme,
CKOPOCTb, YCKOPeHMe
PaBHOMepHOe
ﬂpﬂMOﬂMF:IeVIHoe 1 14.09 bubnoreka HOK
https://m.edsoo.ru/ff0c3620
LBWKeHVe
PaBHOYyCKOpeHHOe 1 21.09 bubnunoteka LIOK
NPSAMONNHEHOe ' https://m.edsoo.ru/ff0c372e



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

ABVKEHMNE

CB060AHOE NafieHNe.

Bubnunoteka LIOK

6 Y CKoperive 21.09 https://m.edsoo.ru/ff0c39cc
CBO60AHOI0 NageHus
KpusonuHeiiHoe
. https://m.edsoo.ru/ff0c3ada
MaTepuasibHON TOYKM
MO OKPY)XXHOCTH
MprHUMN
OTHOCUTE/IbHOCTU
rannnes.
8 ViHepumanbHble 28.09 bubmorexa HOK
https://m.edsoo.ru/ff0c3be8
CUCTEMBI oTcyerTa.
MepBblii 3aKOH
HbloToHa
Macca Tena. Cwuna.
MpyHUMN
9 cynepnosuuum  cun. £ 10 bubnunoteka LIOK
Bropoii 3aKOH https://m.edsoo.ru/ff0c3be8
HbloToHa ans
maTtepuasibHON TOUKK
TpeTunii 3aKOH
10 HpblOTOHa ans 5.10 bubnnorexa LOK
https://m.edsoo.ru/ff0c3be8
MaTepuaibHbIX TOYEK
3aKOH  BCEMUPHOro
1 TArOTeHNS. Cwnna 12.10 bubnunoreka LIOK
TSHKECTU. MepBas https://m.edsoo.ru/ff0c3d00

KOCMMNYECKas



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

CKOPOCTb

12

13

14

Cwnna YNpPYyrocTu.
3akoH N'yka. Bec Tena

Cwnna TpeHus.
KoahdmumeHt
TpeHwus. Cuna
COMpPOTUB/IEHUS  MpU
[LBVWXEeHUN Tena B
XWOKOCTU UK rase

MocTtynatensHoe U
BpaLLaTesibHoe
LBUXeHne
abCconoTHO TBEPLOro
Tena. MoOMeHT cunebl.
Mnevo CUNbI.
Ycnosus paBHOBeCUs
TBEpPAOro Tena

12.10

19.10

19.10

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3el8

bubnunoteka LIOK
https://m.edsoo.ru/ff0c3f76

bnbnnoTteka LIOK
https://m.edsoo.ru/ff0c41a6

15

Vimnynbe
maTtepuanbHON TOUKM,
CUCTEMBI
MaTepuasibHbIX
TOYekK. Vmnynsc
CUNbI. 3aKoH
CoXpaHeHus
nmnysnbca.
PeakTunBHOe
[IBV>KEHNe

26.10

bubnunoteka LIOK
https://m.edsoo.ru/ff0c43d6

16

Pabota M MOLYHOCTb
cunbl. KnHeTnyeckas

26.10

bubnunoteka LIOK
https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

3Heprus
maTepuanbHOR TOUKMN.
Teopema 06
N3MEHEHUN
KWHETNYECKON
3Heprum

lMNoTeHUmanbHasa
3Heprus.
lMoTeHUmanbHasa
3Heprus ynpyro
[ethopMMpOBaHHOIA
NPY>XUHbI.
lNoTeHUmanbHasa
3Heprua Tena B6/M3N
NMOBEPXHOCTUN 3em/un

9.11

Brnbnnoteka

LIOK

https://m.edsoo.ru/ff0c461a

18

19

lMoTeHUManbHble  ©
HenoTeHUMabHble
cunbl. CBA3b paboThl
HenoTeHUMabHbIX
CUN  C W3MEHEHMEM
MeXaHN4YecKou
3Heprum CUCTEMbI
Ten. 3aKoH
COXpaHeHus
MEeXaHNYeCKOoM
3Heprum
NabopaTopHas

paboTa
«liccnefoBaHue

9.11

16.11

Brnbnuoteka

LIOK

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

CBA3U paboTbl CUNbI C
N3MeHEHNEM
MeXaHNYecKo
3Heprum  Tena Ha
NpUMepe pacTsHKEHNS
PE3NHOBONO XryTa»

KoHTponbHas pa6oTta

rno Teme
20 «KunHematuka. 16.11 Bbubnuoteka LIOK
OnHammka.  3aKOHbI https://m.edsoo.ru/ff0c4b74
COXpaHeHus B
MeXaHnKe»
OCHOBHbIe
MOMOXeHUs
MOJIEKYNAPHO-
21 KMHeTZLle(r:)Kon 23.11 bunmorexa LIOK
https://m.edsoo.ru/ff0c4dc2
Teopun. bpoyHoBCKoe
[BVKEHME.
Anddysuna
Xapakrep [ABVKeHUA
M B3aMMOAENCTBUA
29 yacTuLy BeLLecTBa. 2311
Mogenn  cTpoeHus
rasoB, >XVUAKOCTEN W
TBEPAbIX TeN
Macca MOJEKY/I.
93 KonunyecTso 30.11
BeLLecTBa.

IMocTosiHHas



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

ABorazpo

Tennosoe
paBHOBeCKeE.
24 Temnepatypa W eé 30.11
n3vepeHve. Lkana
Temnepatyp Llenscusa
VAeanbHbli ras B bubnunoreka LIOK
25 MKT. OcHoBHoe 7.12
https://m.edsoo.ru/ff0c4fde
ypaBHeHne MKT
AbconoTHas
Temnepartypa Kak
mepa cpepHen
26 KNHETUYECKON 212 bubnunoreka LIOK
3Heprun  [BVKeHUs https://m.edsoo.ru/ff0c511e
MONeKy/. YpaBHEHNE
MeHpeneesa-
KnaneipoHa
97 3aKoH [anbToHa. 1412
["a30Bble 3aKOHbI
JNabopaTopHas
paboTa
«/ccnefoBaHmne
28 3aBMCMMOCTN  MexXay 14.12
napameTpamu
COCTOSAHUS
pa3peXXeHHoro rasa»
visonpouecce g bubnunoreka LIOK
29 naeasbHOM rase u ux 21.12

rpacmyeckoe

https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

npeacrtaBneHne

BHYTpeHHSs aHeprus

TepMOAVHAMUYECKOIA
CUCTEMbI U CMOCOObI
eé N3MEHEHNS.
30 Konnyectso TennoThbl 21.12 bunmorexa HOK
https://m.edso0.ru/ff0c5952
n paborTa.
BHYTpeHHss 3Heprus
0AHOaTOMHOI0
naeanbHOro rasa
31 Buabl 28.12 bubnunoreka LIOK
Tennonepegaymn https://m.edsoo.ru/ff0c5¢36
YpenoHas
TENI0EMKOCTb
BeLLecTBa.
32 Kou;mqecmo TENOTbI 28.12 bub/orexa LOK
https://m.edsoo.ru/ff0c5¢c36
npu Tennonepegaye.
AanabaTHbIin
npowecc
MepBblii 3aKOH
33 TEPMOANHAMUKN U 11.01 bubnunoteka LIOK
ero npuvMeHeHMe K https://m.edsoo.ru/ffOc5efc
n3onpoteccam
HeobpaTtMocTb
MpoL,eccoB B
34 ngmgo,qe. BTopoii 11.01 bubnmorexa HOK
https://m.edsoo.ru/ff0c6230
3aKOH
TepMOANHAMUKN
35 MpvHUMN OeNCTBMS 1 18.01 bubnunoteka LIOK



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

Kna TenoBoiA
MaLUVHBbI

https://m.edsoo.ru/ff0c600a

Linkn KapHo n ero

36 KM 18.01
JKonornyeckume
37 npo6nemMbl 25.01
TEeNN03HEPreTUKM
O6obwatoLmin - ypok
38 «MonekynspHas 25 01 Bbubnuoteka LIOK
(hm3mka. OCHOBBbI ' https://m.edsoo.ru/ff0c6938
TEePMOAVHAMUKN»
KoHTposibHasa pabota
o Teme Bubnuoteka LIOK
39 «MornekynspHas 1.02 https://m.edsoo.ru/ff0c6a50
(hnsmka. OCHOBBbI
TEePMOAVHAMUKM»
Mapoobpas3oBaHne K
40 KOHAeHcauus. 1.02 bubnunoteka LOK
WcnapeHue 7 https://m.edsoo.ru/ff0c63b6
KunneHve
AbconoTHas "
a1 OTHOCUTE/bHas 8.02 BnbnnoTteka LIOK
BNaXKHOCTb  BO3AyXa. https://m.edso0.ru/ff0c64d8
HacblILeHHbI nap
Teéppoe Teno.
Kpuctannuyeckme u
42 aMpoquHble Tena. 8.02 bubnorexa LIOK
https://m.edsoo.ru/ff0c65f0
AHMn30TpONKUA

CBOMCTB KPUCTasI/OB.



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

XXuakne Kpuctansbl.
CoBpeMeHHbIe
maTepuansl

43

lNnasneHwne n
Kpuctannmsaums.
YpenbHas — Tennota
MnnaBneHuns.
Cybnumaums

15.02

bubnunoteka LIOK
https://m.edsoo.ru/ff0c6708

44

45

46

YpaBHeHue
TEennoBoro banaHca

AnekTpusaumua - Ten.
ANEKTPUYECKINI
3apag.  [dBa  BuAa
3NEKTPUYECKUX
3apsanoB
MpoBOAHUKMN,
LN3NEKTPUKN 7
MONYNpPOBOAHNKMN.
3aKOH  coxpaHeHus
3NEKTPUYECKOTO
3apaga

15.02

22.02

22.02

bnbnnoTeka LIOK
https://m.edsoo.ru/ff0c6820

bnbnnoTeka LIOK
https://m.edsoo.ru/ffOc6bcc

BnbnnoTteka LIOK
https://m.edsoo.ru/ffOc6bcc

47

48

BsavmopeiicTaue

3apazoB. 3aKoH
KynoHa.  ToueuHblii
ANEKTPUYECKUIA 3apsf,

Hanps»K8HHOCTb
3IEKTPUYECKOTO
nons. MpuHUMN
cynepnosnyuu

29.02

29.02

BnbnnoTteka LIOK
https://m.edsoo.ru/ffOc6ced

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6df2



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

3NEKTPUYECKINX
nonei. NnHnn
HanpPs»XEHHOCTN

49

PaboTa cun
3N1eKTPOCTaTUYECKOrO
nons. MoTeHuman.
PasHoCTb
NnoTeHuunanoB

7.03

bubnunoteka LIOK
https://m.edsoo.ru/ff0c6f00

50

lMpoBOgHUKMK n
LN3NEKTPUKN B
3NEKTPOCTaTUYECKOM
rnosne.
[naneKTpryeckas
MPOHULIAEMOCTb

7.03

bnbnnoTeka LIOK
https://m.edsoo.ru/ff0c7018

51

ONeKTPOEMKOCTb.
KoHpeHcaTtop

14.03

BnbnnoTeka LIOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTb
MN/I0CKOro
KOHAeHcaTopa.
SHeprua
3apAXKEHHOT O
KOHAeHcaTopa

14.03

BnbnnoTteka LIOK
https://m.edsoo.ru/ff0c72c0

53

NabopaTopHas
pabota "l3mepeHue
3NEeKTPOEMKOCTH
KOHAeHcaTopa"

28.03

54

MpuHUMN geiicTBus 1
NPUMeHeHne
KOH/]EeHCaTOpPOB,

28.03



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

KOMNMPOBa/IbHOI0
annapata, CTPYWAHOro
NpuHTEpa.
SneKTpocTaTnyeckas
3awpMTa.  3asemseHve
anekTponpnbopos

INEKTPUYECKUIA  TOK,
ycnosus ero
CYLLLeCTBOBaHUSI.
MOCTOSAHHbI TOK.
Cwuna TOKa.
HanpspkeHwe.
ConpoTusneHue.
3akoH Oma ang
yyacTka Lenm

4.04

56

S7

lNocnenosatenibHOE,
napasinesnbHoe,
CMeLLaHHoe
coefiMHeHMne
NPOBOLHWNKOB.
NabopaTopHas
pabota  «M3yueHue
CMeLLaHHOro
COefiIMHeHMs
Pe3ncTopoB»

Pabota M MOLLHOCTb
3/IEKTPUYECKOTO
TOKa. 3aKoH [xoyns-
NeHua

4.04

11.04

bubnunoteka LIOK
https://m.edsoo.ru/ffO0c74f0

bubnunoteka LIOK
https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

3akoH Oma ang
NonHol (3aMKHYTO1)
3NEKTPUYECKON Lienn.

KopoTkoe
58 3aMblKaHue. 11.04 bubnunoteka LOK
NabopaTopHas https://m.edsoo.ru/ff0c7ae0
paboTta «lI3mepeHue
34C MCTOYHMKA TOKa
N ero BHYTPEHHEero
COMPOTMBIEHUNA»
ONeKTPOHHaA
NMpPOBOANMOCTb
TBEPAbIX  METaI/IOB.
59 3aBMCUMOCTb 18.04
COMpPOTUBIEHUA
MeTas10B oT
Temnepartypbl.
CBepxnpoBoAMMOCTb
ANEKTPUYECKUIA TOK B
60 Bakyyme. CBOICTBa 18.04
3/IEKTPOHHbIX MY4YKOB
MonynpoBOAHUKN, UX
CO6CTBEHHAS 7
npumecHas
61 NpPOBOANMOCTb. 55 04 bubnunoteka LOK
CsoiicTBa p—n- https://m.edsoo.ru/ffOc84ae
nepexofa
[NonynpoBOAHNKOBLIE

npuoopsl



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

62

63

64

ANEKTPUYECKUIA TOK B
pacTBopax "
pacniaBax
3NeKTPOSINTOB.
ANeKTPonTMYECKas
auccoymaums.
AnekTponus

ANEKTPUYECKMIA TOK B
rasax.
CamocTosITeNbHbIA 1
HeCcaMOCTOATESbHbIIA
paspsaa. MonHus.
lMnasma

DNeKTpuyeckme
npuoopsl 7
ycTponcTBa U KX
npakTU4ecKoe
NPUMeHeHMe.
NpaBuna TEXHUKU
6e3onacHoOCTu

25.04

16.05

16.05

bubnunoreka LIOK
https://m.edsoo.ru/ff0c82ba

bubnunoteka LIOK
https://m.edsoo.ru/ffOc84ae

BnbnnoTteka LIOK
https://m.edsoo.ru/ff0c86fc

65

66

O6o6LaroLmin - ypok
«ONEKTPOAMHAMMKA»
KoHTponbHas paboTa
no Teme
«NeKTpocTaTmKa.
[MOCTOSHHBI
ANEKTPUYECKNIA  TOK.
TOKM B pa3NYHbIX
cpefax»

23.05

23.05

BnbnnoTeka LIOK
https://m.edsoo.ru/ff0c88be

BnbnnoTteka LIOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

Pe3epBHbIit YPOK.

67 KoHTponbHas pabota 1 24,05 bubnunoteka LIOK
no Teme ' https://m.edsoo.ru/ff0c8c56
"OnekTpognMHaMmKa"

Pe3epBHblit } YPOK. EnBImoTeKa LIOK

68 Obobuwaioumn - ypok 1 24.05 https://m.edsoo.ru/ff0c8f6¢c
no Temam 10 knacca

OBLWEE KOMYECTBO 68

YACOB MO NPOIrrPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

MpunoxeHne K paéoueid nporpamme no npeaMeTy

«PuU3nKa»
PaccMOTpeHO Ha MeTOAMYECKOM 06beaNHEHNN [MpuHATO Ha NegarorMyeckomM coseTe YTBepxkaeHa
MpoTokon Ne 1 o1 30.08.2023r. MpoTokon Ne 1 ot 30.08.2023r. Mpukas Ne 525-0 ot 30.08.2023r.

HNOYPOYHOE ININIAHUPOBAHMUE na 2023-2024 y4e0OHblii roa
®u3zuka (0a30Bblil YPOBEHBD)

Yuntens: Netpynes NeTp H1ukonaesny

Knacc: 11

OO6LLee KOMMYeCTBO YacoB Ha NpeAMeT no yyebHOMY nnaHy — 68 4., No 2 Yaca B Hefje/to
Bcero yuebHbIx Hegenb - 34

3 HuX Ha:

| nonyrogue — 32 u.

Il nonyrogve — 36 u.

Ha KOHTPO/IbHble PaboTbl - 2 .

YuebHuk: dusnka 11 Mskuwes I.A., byxosues b.b., Cotckuii H.H. noa pepakumeir MapdeHTbeBot H.A.  AKUMOHEPHOE 06LLECTBO
"3paTenscTBo "lpoceeLleHne"



11 KUIIACC

KoJsun4yecTBo 4acoB dakTHYeCKass  JjieKTpPOHHbLIE HH(POBLIE
Ne Tema ypoka Kontpoabsubie  IIpakTHueckue Hata aara oOpa3oBaTe/ibHbIE
n/n Bcero H3yYeHUs
padoThI padoThI H3yHeHust pecypchl

[MocToAHHBIE
MarHuTbl 7 NX
B3aMMO/encTame
MarHuTHoe none. 1 1.09 bnbnnoTeka LIOK
BekTop  MarHUTHOM ' https://m.edsoo.ru/ff0c9778
NHOYKUMKW.  JInHWUK
MarHuUTHOA
VHAYKUAN
MarHuTtHoe none
MPOBOAHMKA C TOKOM.
OnbIT apcTepa. 1 2 09 bubnunoteka LIOK
B3aumopelictaue ' https://m.edsoo.ru/ff0c98fe
NMPOBOLHWNKOB C
TOKOM
NabopaTopHas
pabota  «M3yyeHue 1 1 8.09 bubnunoteka LIOK
MarHMUTHOro nons ' https://m.edsoo.ru/ff0c98fe
KaTyLLKMN C TOKOM>»
[LelictBue
MarHWTHOro nons Ha
NPOBOAHUK C TOKOM. 1 14.09 bubnunoteka LIOK
Cuna Awmnepa. https://m.edsoo.ru/ff0c9ac0
NabopaTopHas

paboTa



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

«MccnegoBaHne
AenicTans
MOCTOSAHHOIO
MarHmMTa Ha pamKy ¢
TOKOM>»

[OelictBue
MarHMUTHOro MNons Ha
ABUXKYLLYKOCA
3apPSXKEHHYIO
yactumuy. Cuna
NopeHua. PaboTa
cunbl JlopeHua

JneKTpoMarHuTHas
NHOYKLUNS. MoTokK
BEKTOpa MarHWTHOM
NHOYKLMN. 24C
NHOYKUNK. 3aKoH
3NeKTPOMarHMTHOIA
NHOYKUnn dapages

15.09

21.09

bubnunoteka LIOK
https://m.edsoo.ru/ff0c9df4

NabopaTopHas
paboTa
«MccnepoBaHue
ABNEHMS
3NeKTPOMarHMTHOIA
VHAYKUMN»

22.09

bnbnnoTteka LIOK
https://m.edsoo.ru/ff0cal50

VHOYKTUBHOCTb.
fBneHne
camouHaykummn. 34C
CaMOVHAYKL MW,

28.09

BnbnnoTteka LIOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

3Heprua MarHMTHOro
nond  KaTylwku ¢
TOKOM.
ANeKTpomarHuTHoe
none

TexHuyeckume
yCcTpoicTBa ©N  UX
NPUMeEHeHMe:
MOCTOSIHHbIE
MarHuTbl,
3N1eKTPOMarHuTHI,
3NeKTpoABUraTens,
YCKOpUTENW
3N1eMEHTapPHbIX
yactumu,
WHAYKLMOHHASA neyb

29.09

10

O6o6LLaoLWmnin - ypok
«MarHntHoe  norne.
DneKTpoMarHuTHas
NHAYKLMNA»

5.10

BnbnnoTeka LIOK
https://m.edsoo.ru/ffO0cab82

11

KoHTponbHas pabota
no teme «MarHuTHoe
rnone.
JneKTpoMarHuTHas
NHAYKUNA»

6.10

BnbnnoTteka LIOK
https://m.edsoo.ru/ffOcad58

12

CB060OAHbIE
MexaHu4eckue
KonebaHus.
["apmoHMYyeckune

12.10

BnbnnoTteka LIOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

KonebaHus.
YpaBHeHWE
rapMOHUYECKNX
KonebaHwui.
MpeBpatLeHme
3Heprum
NabopaTopHas
paboTa
«MccnefosaHune
3aBMCUMOCTHU
nepvoga MaulbIX
KonebaHuin rpysa Ha
HUTU OT A/IMHbI HUTK
1 Maccbl rpysa»

13.10

14

15

KonebatenbHbli
KOHTYp. CBO60AHbIE
3N1EKTPOMarHUTHbIE
KonebaHus B
naeanbLHOM
KonebaTe/lbHOM
KOHType. AHanorus
mexay
MeXaHWYEeCKUMN 1
3NEKTPOMarHUTHbIMM
KonebaHnamMm

dopmyna TomcoHa.
3aKOH  coxpaHeHus
3Heprum B
naeasbHoOM

19.10

20.10

BnbnnoTteka LIOK
https://m.edsoo.ru/ff0ch820

bubnunoteka LIOK
https://m.edsoo.ru/ff0cb9c4



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

KonebaTenbHOM
KOHTYpe

16

17

MpeacTaBneHne 0
3aTyxaroLmx
KonebaHusX.
BbIHY>XEHHbIE
MexaHuyeckue
KonebaHus.

Pe3oHaHc.
BbIHY)XXAeHHble
3N1EKTPOMarHuTHble
KonebaHus

[MepeMeHHbIA  TOK.
CuHyconaanbHbIi
nepeMeHHbIN TOK.
MoLLHOCTb
MepeMeHHOro  TOKa.
AmMnnutyaHoe n
JelicTBytoLLee
3HaYeHue CW/bl TOKa
N Hanps>KeHns

bubnunoteka LIOK

26.10 https://m.edsoo.ru/ffOcbb86

BnbnnoTteka LIOK

27.10 https://m.edsoo.ru/ff0chd34

18

TpaHcdopmarop.
Mpoun3BoAcCTBO,
nepesava 7
noTpebneHune
3NEKTPUYECKOM
3Heprum

9.11

19

YCTpoiicTBo 7
MpaKT14ecKoe

bubnunoreka LIOK

10.11 https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

NPYMeEHeHNe
3NEeKTPUYECKOr0
3BOHKa, reHepaTopa
MepemMeHHOro  TOKa,
NNHWIA

afekTporepeaay

JKonornyeckue

pUCKM npu

NMpou3BOACTBE
20 3N1EKTPO3HEPT UM, 16.11

KynbTypa

1CMo/b30BaHNA

9NEKTPO3Heprum B

MOBCEAHEBHOM XXN3HU

MexaHunyeckume

BOJIHbI, ycnosus

pacnpocTpaHeHus.

Mepvoa.  CKopocTb bubnunoreka LIOK
21 17.11

pacnpocTpaHeHus 1 https://m.edsoo.ru/ff0cca54

AJvHa BOJIHbI.

MonepeyHble n

MPOLO/bHbIE BOSHBI

3BYK. CkopocTb

3BYKa. "pOMKOCTb bubnunoteka LIOK
22 23.11

3ByKa. BbicoTa TOHa. https://m.edsoo.ru/ffOcccOc

Tem6p 3ByKa

3ﬂeKTp0MarHMTTbm EnBImoTeKA LIOK
23 BOJIHbI, WX CBOWCTBA 24.11

N cKopocTb. Llkana

https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

ANNIEKTPOMarHUTHbIX
BOJIH

MpuHUMNbI
pagmnocBessmn 7
24 TeNneBnAeHuA. 30.11
Pa3Butune cpeacTs
cBA3n. Pagmonokauus
KoHTponbHas paboTa
25 «KOI‘IEﬁaHI/Iﬂ i n 1.12 bubnnorexa LOK
https://m.edsoo.ru/ffOcc6f8
BOJTHbI»
MMpamonuHeinHoe
pacnpocTpaHeHue
26 cBeTa B OfHOPOAHOW 21 Bubnnoteka LLOK
cpeze. ToueuHbIi https://m.edsoo.ru/ff0cd350
NCTOYHMK cBeTa. Jlyy
cBeTa
OTpaxkeHne  cBeTa.
3aKOHbl  OTpaXkeHUs
27 CBETa. I'IocapoeHme 8.12 bubnmorexa HOK
o https://m.edsoo.ru/ff0cd4e0
N306paKeHNI B
M/IOCKOM 3epKae
[MpenomneHve cBeTa.
[MonHoe BHYTpPeHHee
OTpaXKeHwe.
28 I'Ippe,qeanbu?l yron 14.12 bubnnorexa HOK
https://m.edsoo.ru/ffOcd7f6
MOJIHOrO
BHYTPEHHEro
OTpaXkeHus
29 NabopaTopHas 15.12 bubnunoreka LIOK



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

pa6ota «M/3mepeHue
rMokasartesns
MpenomeHns
cTekna»

https://m.edsoo.ru/ff0cd67a

30

NH3bl.  TocTpoeHune
N306paXkeHin B
NINH3e. dopmyna
TOHKOW NINH3bI.
YBemyeHne NH3bI

21.12

bubnunoteka LIOK
https://m.edsoo.ru/ffOcddle

31

32

33

NabopaTopHas
paboTa
«WMccnefoBaHune
CBOICTB
N306pakeHNI B
NNH3aX»

Awvcnepcus cBeTa.
CNoXxHbIN cocTaB
6enoro ceeta. Liger.
NabopaTopHas
paboTa
«HabnoaeHne
Aucnepcuy ceetax
NHTepdepeHLus
ceeta.  Aundpakums
ceeTa.
AndpakymoHHas
peLLéTka

22.12

28.12

29.12

bubnunoteka LIOK
https://m.edsoo.ru/ffOced22

34

lNonepeyHOCTb
CBETOBbIX BOJIH.

11.01

bubnunoteka LIOK
https://m.edsoo.ru/ff0cf02e



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

Monsapunsauma ceeTa

OnTnyeckne
npuoéopsl
35 yCTpoWicTBa 7 12.01
ycnosus X
6e3onacHoro
NpUMeHeHns
["paHuLbI
MPUMEHMMOCTH
K/1aCCMYECKOW
36 MEXaHMKMN. 18.01 bubnnorexa LIOK
https://m.edsoo.ru/ff0cf862
MocTynarthl
crneymnanbHON Teopun
OTHOCUTENBHOCTU
OTHOCUTENBHOCTL
37 O[IHOBPEMEHHOCTH. 19.01 BnbnnoTteka LIOK
3ameq/ieHne BpemMeHu https://m.edsoo.ru/ffOcfad2
1 COKpaLleHWe 4/ IMHbI
3Heprna 1 UMNynbC
PENATUBUCTCKOM
38 YyacTumubl. CeAsb -5 01 bubnunoteka LIOK
MacCbl C 3Hepruen u ' https://m.edsoo.ru/ffOcfc68
MMNYNbCOM. DHeprus
MoKost
KoHTponbHas pabota
«Ontnka.  OCHOBBI bubnunoteka LIOK
39 o 26.01
cneyunasbHON Teopuu https://m.edsoo.ru/ffOcf6f0
OTHOCUTE/IbHOCTUN>»
40 ®OoTOHLI.  dopmyna 1.02 bubnunoreka LIOK



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

MnaHka. JHeprua u
NUMMYNbC POTOHA

https://m.edsoo.ru/ffOcfel6

41

OTKpbITHE n
nccnefosaHme
(hoToadpdpekTa.
OnbIThbI A. I
CrtonetoBa

2.02

Bubnunoteka LIOK
https://m.edsoo.ru/ffOcffc4

42

3aKOoHb!
(hoToapdpekTa.
YpaBHeHWe
AHWTENHA Aons
(hoToappekTa.
«KpacHasa rpaHuLa»
(hoToadpdpekTa

8.02

bnbnnoTeka LIOK
https://m.edsoo.ru/ff0d015e

43

[asneHve cBeTa.
OnbITbl r. H.
Nebenesa.
XunMmnyeckoe
JieiicTBME CBETA

9.02

bubnunoteka LIOK
https://m.edsoo.ru/ff0d04a6

44

TexHuyeckue
yCTpoWicTBa 7
npaKTUyecKoe
NPUMEHeHMe:
(DOTO3/EMEHT,
(hoTOAaTUNK,
CONHeYHas Garapes,
CBETOAMOL

15.02

45

PelwleHne 3agad no
Teme «DNEMEHTHI

16.02

bubnunoteka LIOK
https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

KBaHTOBOI ONTUKN»

Mogenb atoma
TomcoHa. OnbIThbI

16 Pe3sepdopga no 2202 Bubnnoteka LLOK
paccesHUo 0-4acTul,. ' https://m.edsoo.ru/ff0d091a
[MnaHeTapHaa mofenb
aTtoma

bnbnnoTeka LIOK

4 Mocrynatbi bopa 23.02 https://m.edsoo.ru/ff0dOafa
N3nyyeHune n
nornowieHve
(poToHoB ripv bubnunoreka LIOK

48 riepexope  atoma 29.02 https://m.edsoo.ru/ffOdOafa
0fHoro YPOBH$
9HEPrMn Ha [pyromn.

Buabl cnekTpos
BonHoBble CcBOWCTBa
yactuy. BonHbl  pe
Bpoiins.

49 KopnyckynspHo- 103 bubnunoreka LIOK
BO/THOBOW  [iyann3M. ' https://m.edsoo.ru/ff0d0ca8
CnoHTaHHoe n
BbIHY)XXEHHOE
n3nyyeHune
OTKpbITHE
pagmoaKkTUBHOCTM.

50 OnbITbl  Pesepopaa 7.03 bubnoreka HOK

no onpeaeneHno
cocTasa

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

pagnoakTUBHOIo
N3NnyvyeHnd

o1

CsolictBa  anbha-,
beTa-, raMma-
n3nyyeHusa. BnnsaHue
pasnoaKTUBHOCTM Ha
XXUBble OpraHn3Mbl

14.03

52

OTKpbITVE NPOTOHA 1
HelnTpoHa. W3oTonbl.
Anbha-pacnag.
SNEeKTPOHHbIN 7
MO3UTPOHHbIN  GeTa-
pacnag. Mamma-
n3nyyeHmne

15.03

bnbnnoTeka LIOK
https://m.edsoo.ru/ff0d1162

53

54

SHeprus CBA3N
HYK/NOHOB B  ffpe.
AfepHble  peakuuw.
AfepHbIA  peakTop.
Mpob6nemsl,
nepcneKkTuBbI,
3KOM0rnyeckme
acrexTbl ffepHoi
3HEepPreTuKu

OnemMeHTapHble
yactnubl. OTKpbITME
nosuTpoHa. MeTogpl
HabnoaeHNs n
perucTpawmm
3NeMeHTapHbIX

28.03

29.03

bubnunoteka LIOK
https://m.edsoo.ru/ff0d1356

BnbnnoTteka LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

56

57

yactumu, Kpyrnbii
cTon
«PyHAAMEHTA/IbHbIE
B3aMMO/EeNCTBMS.
EanHCTBO
(hM3MYECKOIN KapTUHbI
Mupa»

Bupg 3Bé3aHOr0 Heba.
CosBe3aus, ApKue
3BE3/bl, NMAHETbI, UX
BUAUMOE [BVKEHNE.
ConHeyHas cucrtema

ConHue. ConHeyHan
aKTUBHOCTb.
VICTOYHMK  3Hepruu
ConHua v 3B63g

3Bé3/bl, NX OCHOBHbIE
XapaKTepUCTUKN.
3BE3bI rNaBHOW
nocnefoBaTe/ibHOCTH.
BHyTpeHHee
CTpOeHue 3BE3[.
CoBpemeHHbIe
npescTaBneHuns 0
MPOUCXOXAEHUN 1
asonouun ConHua u
3BE34

4.04

5.04

11.04

58

MneuHbli MyTb —
Hawa [TalaKTuKa.

12.04




59

60

61

62

[MonoxkeHwne n
ABmxeHne ConHua B
["anakTuKe.
ManakTukn. YepHble
AbIpbl B Aapax
ranakTuK

BceneHHas.
PasberaHune

ranakTuk. Teopusa
bonbworo  B3pbiBa.
PenukToBoe
n3ny4deHwe.
MeTaranaktnka

HepeLlueHHble
npo6nembl
acTpoHoMUU

KoHTponbHas pabota
«DNEeMEHTHI
acTpoHOMUM 7
acTpoU3NKN»

O606La0LLMIA  YPOK.
Ponb  m3Mkn  un

acTPOHOMUY B
3KOHOMUYECKOW,
TEXHONOTMMYECKON,
coumanbHoi 7
3TMYeCKOW  cdepax
AeATeNnbHOCTH

YesioBeKa

18.04

19.04

25.04

26.04




63

64

65

O606LaloLWLMIA  YPOK.
Po/b 1 MECTO (DU3MKM
M  aCTpoOHOMMM B
COBPEMEHHOIA
Hay4HOIA KapTuHe
Mupa

O606LatoLmMin  ypoK.
Ponb (hm3myeckomn
Teopum B
(hopMUpoBaHUM
npeacTaBneHniA 0
(hM3NYECKON KapTUHe
Mupa

O606LatoLmMin  ypoK.
MecTo  u3anyeckoi
KapTvHbl  Mupa B
obLiem psay
COBPEMEHHbIX
eCTECTBEHHO-
Hay4HbIX
npeacTaBieHNiA 0

npupogae

30.04

7.05

8.05

66

Pe3epBHbIit YPOK
MarHuTHoe norne.
AneKTpomMarH1THas
VHAYKLMA

13.05

67

Pe3epBHbIit YPOK
OonTtuKa. OcHoBbI
crneynanbHON Teopumn

16.05




OTHOCUTENBbHOCTY
Pe3epHblii YPOK.
KBaHTOBas  (m3nka. BubnunoTteka OK
68 fc"TZ“QTJJ'm M 1 17.05 https://m.edsoo.ru/fdelll784
acTpoun3nKn
OBLIEE  KO/MMYECTBO o

YACOB MO NPOIrrPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

YuebHuk: ®dusmka 10 Msakuwes I.A., byxosues b.b., CoTckuii H.H. nog pepakumeii
MapheHTbeBOM H.A. AKLMOHEpPHOe 00LLEeCTBO "M3aaTenscTBO “lMpocseLyeHme”
YuebHuk: ®dusmka 11 Msakuwes I.A., byxosues b.b., CoTckuii H.H. nog pepakumeit
MapheHTbeBOM H.A. AKLMOHepHOe 06LLecTBO "M3aaTenscTBo “lMpocseLyeHme”

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

YuebHuk: dusnka 10 Msaknwes I.4., byxosues b.b., CoTckuin H.H. nop pepakumen
MapdeHTbeBO H.A. AKUMOHEpHOe 06LLecTBO "M3aaTenscTeo "lMpocseLyeHne™
YuebHuk: ®dusmka 11 Msakuwes .., byxosues b.b., Cotckuii H.H. nog pegakumei
MapdeHTbeBO H.A. AKUMOHEpHOe 06LLecTBO "M3aaTenscTeo "lMpoceLyeHne™

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET

Bubnunoteka LLOK https://m.edsoo.ru




